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PART A — PROJECT DESCRIPTION, 
ORGANIZATIONAL, FINANCIAL AND LEGAL 
INFORMATION  
 
A-1  Urban Water Conservation Grant Application Cover Sheet  
  
1. Applicant (Organization or affiliation):  Paradise Irrigation District   
2. Project Title:     Main Replacement Project   
3. Person authorized to sign and submit proposal: 

Name, Title   Ray Auerbach, Manager   
Mailing address  PO Box 2409     
  Paradise, CA    95967-2409  
Telephone   (530) 877-4971    
Fax    (530) 876-0483    
E-mail           rauerbach@paradiseirrigation.com 

4. Contact person (if different):  
Name, Title         
Mailing address        
Telephone         
Fax          
E-mail         

5. Funds requested (dollar amount):           $1,310,521.62  
6. Applicant funds pledged (local cost share) (dollar amount):         $159,716.51  
7. Total project costs (dollar amount):           $1,470,238.13  
8. Estimated net water savings (acre-feet/year):               560  
 Estimated total amount of water to be saved (acre-feet):        22,380  
 Over    years                 40  
 Benefit/cost ratio of project for applicant:              1.65  

Estimated $/acre-feet of water to be saved:    65.69 $/ac-ft  
9. Project life (month/year to month/year):     7/2003 – 6/2046    
10. State Assembly District where the project is to be conducted:   3  
11. State Senate District where the project is to be conducted:  1  
12. Congressional District(s) where the project is to be conducted:  2  
13. County where the project is to be conducted:    Butte  
14. Do the actions in this application involve physical changes in land use, or 

potential future changes in land use? 
(a) Yes            
(if yes, complete the land use check list at 
http://www.calfed.water.ca.gov/adobe_pdf/Questionnaires_EC_Permits_LandUse.
pdf and submit it with the proposal   
(b) No          No  
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A-3 Application Checklist 
Complete this checklist to confirm all sections of this application package have been 
completed. 
 
Part A: Project Description, Organizational, Financial and Legal Information 
 √ A-1 Urban Water Conservation Grant Application Cover Sheet 
 √ A-2 Application Signature Page 
 √ A-3 Application Checklist 
 √ A-4 Description of project 
 √ A-5 Maps 
 √ A-6 Statement of work, schedule 
 √ A-7 Monitoring and evaluation 
 √ A-8 Qualification of applicant and cooperators 
 √ A-9 Innovation 
 √ A-10 Agency authority 
 √ A-11 Operation and maintenance (O&M) 
Part B: Engineering and Hydrologic Feasibility (construction projects only) 
 √ B-1 Certification statement  
 √ B-2 Project reports and previous studies 
 √ B-3 Preliminary project plans and specifications 
 √ B-4 Construction inspection plan 
Part C: Plan for Environmental Documentation and Permitting 
 √ C-1 CEQA/NEPA  
 √ C-2 Permits, easements, licenses, acquisitions, and certifications 
 √ C-3 Local land use plans 
 √ C-4 Applicable legal requirements 
Part D: Need for Project and Community Involvement 
 √ D-1 Need for project 
 √ D-2 Outreach, community involvement, support, opposition 
Part E: Water Use Efficiency Improvements and Other Benefits 
 √ E-1 Water use efficiency improvements 
 √ E-2 Other project benefits 
Part F: Economic Justification, Benefits to Costs Analysis 
 √ F-1 Net water savings 
 √ F-2 Project budget and budget justification 
 √ F-3 Economic efficiency 
Appendix: Benefit/Cost Analysis Tables 
 √ Tables (Long Form) 1; 2; 6 and 7  
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A-4 Description of Project 
 
The Paradise Irrigation District receives almost all of its water supply from surface 
runoff from the Little Butte Creek watershed.  The firm yield of this surface water 
source is 7,300 acre-feet per year, and an additional 200 acre-feet is available from 
one well.  Current water demands are slightly greater than this firm supply, and 
additional water sources will be needed to supply an anticipated 20% growth in 
customer base.  Water losses from leaking water mains have been the greatest 
contributor to the District’s high percentage of water losses (32% in 1993).  Current 
water losses have been reduced to approximately 17% due to a water main 
replacement program, but it appears that main replacement must be accelerated to 
bring water losses down to an acceptable level (See Figure 1).  The reduction in lost 
water will help to defer the need to construct expensive new facilities, and will reduce 
the amount of additional water supply sources needed to serve new development. 
 
The proposed Water Main Replacement Project is designed to replace approximately 
19,525 feet of steel water mains constructed in the 1940’s and 50’s.  The District 
maintains detailed leak records, and the proposed project will replace the mains with 
the worst leak record.  It is anticipated that the thirteen main replacement projects will 
save a total of over 22,380 acre-feet of water over the 40-year assumed life of the 
project. 
 
The total cost of the project is estimated to be $1,470,000 including all labor, 
material, equipment, engineering, and overhead costs.  The present value of project 
benefits is $2,422,000, resulting in a benefit to cost ratio of 1.17 when considering 
water supply benefits only, and an overall benefit to cost ratio of 1.65.  Thirteen 
separate water main replacements are proposed, and the District is proposing to 
complete this project over a three-year period using District forces for the 
construction work.  The District is proposing to fund the cost of easement acquisition, 
engineering, environmental documentation and construction administration of the 
project, and is requesting grant funds for construction costs only.  This proposal 
results in a request for approximately $1,310,000 in grant funds and a $160,000 
contribution from the District. 
 
In addition to the capital cost savings, there are additional cost savings such as cost 
of leak repair and the cost of producing water that is lost from the system.  Another 
major benefit of this program is enhanced fire protection for the Town of Paradise.  
The mains that are proposed for replacement are generally undersized for current fire 
flow requirements.  The new mains will provide adequate fire flows and the design 
fire flows and hydrant locations are coordinated with the Town of Paradise Fire 
Department.  New fire hydrants are not included in the project costs since they do not 
contribute to the water savings goals.  Paradise Fire Department will fund new fire 
hydrants installed on the water mains.   
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A-5 Maps  
 
A map of the District showing the locations of the proposed main replacement 
projects is included in Figure 2. 
 
A-6 Statement of Work, Schedule 
 
After notification of funding approval, the District will begin the initial tasks of the main 
replacement projects, environmental documentation and easement preparation and 
acquisition.  A detailed schedule for each of the main replacement projects proposed 
for the three project phases is included as Figure 3.   
 
The projected costs per task and quarterly expenditure projections are shown on 
Tables A-1 and A-2. 
 
A-7 Monitoring and Evaluation 
 
After completion of the main replacement projects, the District will continue to 
maintain leak records for each section of main that is replaced.  It is not anticipated 
that there will be any significant leakage on the new mains for many years. . This 
assumption is based on the historic leak records for the C-900 PVC pipe used for 
main replacements for the past 12 years.  This leakage will be compared to the 
assumed leakage and number of avoided leaks developed for the application to 
determine the success of the project.  The District will also monitor its water losses to 
determine if they are reduced as expected. 
 
The monitoring and evaluation program will consist of the following: 

• Amount of leakage on new mains  
• Calculation of amount of water saved 
• Value of water saved including avoided costs of energy, treatment and 

capacity 
• Cost of main replacement projects 
• Comparison to project assumptions 
• The data listed above will be used to determine if the project goals are being 

met. 
 
The data from this project will be compiled and will be available on the District’s web 
site, www.paradiseirrigation.com.  The District has an active Public Outreach 
Program that includes presentations to service clubs and community organizations 
such as the Chamber of Commerce.  The District is also active in the American 
Water Works Association.  After completion of the project, the District intends to 
make presentations about the project to many of these groups. 
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Figure 3.  Main Replacement Project - Project Plan and Work Schedule

Environmental  Documentation Easement Preparation and Acquisition Engineering Pipeline Construction Service Installation Paving

Project Project Location
Number

Phase 1

Phase 2

Phase 3

2 Edgewood Lane

Butte View Terrace1

3 Friendly Way

4 Pearson Road

5 Stark Lane

6 Peck Lane

Central Park Drive

7 Pentz Road

8 Waggoner Road

Oct-05

13 Crestview Drive

11 Cindy Lane

12 Copeland Road

9 Azalea Lane

10
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16 Squire Lane

14 Hayes Lane

15 Lancaster Drive
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Table A1. Pipeline Replacement Project - Projected Costs by Task 
       
   Phase 1 Phase 2 Phase 3 Total 
       
CEQA Documentation  $1,000 $600 $1,600 $3,200
Easement 
Preparation  $21,120 $17,820 $29,040 $67,980
Engineering  $20,615 $15,514 $29,397 $65,526
Construction  $412,300 $310,274 $587,948 $1,310,522
Administration  $7,246 $5,605 $10,159 $23,010
       
Total (all tasks)  $462,281 $349,814 $658,144 $1,470,238
 
 
Table A2. Main Replacement Project - Quarterly Expenditure Projection 
       
Quarter:       
Beginning 7/1/2003 10/1/2003 1/1/2004 4/1/2004 7/1/2004 10/1/2004
Ending 9/30/2003 12/31/2003 3/31/2004 6/30/2004 9/30/2004 12/31/2004
       
Phase 1 $15,624 $190,558 $156,952 $34,920 $64,227 $0
Phase 2 $0 $3,764 $3,564 $3,564 $73,249 $152,908
Phase 3 $0 $0 $0 $0 $0 $1,588
       
Totals $15,624 $194,322 $160,516 $38,484 $137,476 $154,496
       
Quarter:       
Beginning 1/1/2005 4/1/2005 7/1/2005 10/1/2005 1/1/2006 4/1/2006
Ending 3/31/2005 6/30/2005 9/30/2005 12/31/2005 3/31/2006 6/30/2006
       
Phase 1 $0 $0 $0 $0 $0 $0
Phase 2 $78,935 $16,167 $0 $17,661 $0 $0
Phase 3 $2,213 $16,788 $210,689 $127,071 $94,107 $205,688
       
Totals $81,148 $32,955 $210,689 $144,732 $94,107 $205,688
 
 
A-8 Qualifications of the Applicant and Cooperators 
 
The following District Employees will manage the project: 
 

Ray Auerbach, District Manager – Overall project management 
John Price, Field Superintendent – Construction management 
Neil Essila, Assistant Engineer – Engineering and technical support 

 
Resumes for these employees are included in Appendix A. 
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A-9 Innovation 
 
Locating existing utilities with vacuum excavator 
Locating existing utilities is a time consuming part of the field work required to design 
an underground utility installation.  The District plans to utilize a vacuum excavator to 
verify the location, size and depth of existing utilities.  The vacuum excavator has the 
ability to expose an underground facility in a matter of minutes with an excavation as 
small as 8” by 8”.  This results in a time savings of about 90 percent, compared to the 
traditional excavation of a similarly sized hole by hand digging.  This results in 
significant cost savings and less disruption of traffic. 
 
Utilizing 1-sack concrete slurry for trench backfill 
The district proposes to use 1-sack concrete slurry, known as a popcorn mix for 
backfilling trenches after the new water mains are installed.  This backfill mix sets up 
very quickly and allows for temporary pavement and re-opening a street to traffic 
much quicker than traditional backfill methods.  This is extremely important in 
Paradise where many roads are very narrow and may have to be closed during a 
water main construction project. 
 
Comparison of costs to projects costs of private contractors 
The District has traditionally used its own crews to construct our water main 
replacement projects.  There is always a question whether our crews’ costs are 
competitive with costs of private contractors.  During the three-year project period the 
District will continue our existing main replacement program, but will be hiring private 
contractors to perform this work.  This situation will provide an excellent opportunity 
to compare our costs with those of private contractors.  This information will be made 
available to other agencies for their use in evaluating this issue.  
 
A-10 Agency Authority 
 
1. Attached is a Resolution (Figure 4) authorizing the District Manager to submit 

an application for this Urban Water Conservation Grant.  Authorization to enter 
into a funding contract will be provided after the funding contract is presented 
to the District. 

2. The Paradise Irrigation District was formed in 1916 and continues to operate 
under the authority of the State of California Water Code, Division 11, Section 
20500 to 29978 derived from the 1897 Irrigation District Law. 

3. The District is not required to hold an election before entering into a funding 
contract with the State. 

4. The funding agreement will not be subject to review and/or approval by other 
government agencies. 

5. There is no pending litigation that may impact the financial condition of the 
District, the operation of water facilities, or its ability to complete the proposed 
project. 
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Figure 4.  Resolution Authorizing Grant Application 
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A-11  Operations and Maintenance  
 
A summary of the Paradise Irrigation District’s distribution system operation and 
maintenance costs for the fiscal years 1998-99 through 2002-03 is shown in Table 
A3.  Funding for distribution system operation and maintenance comes from the 
District’s general operating revenues, which are primarily generated through water 
rates and customer service charges. 
 
Table A3.  Summary of Distribution System Operation and Maintenance Costs 

Fiscal Year Distribution System O&M Costs 
1998-1999 $ 159,994.25 
1999-2000 $ 124,564.73 
2000-2001 $ 127,789.95 
2001-2002 $ 143,289.21 

2002-2003 (partial)   $ 64,413.29 
 
Based on the District’s experience with water main replacement, we anticipate that 
the new mains will experience virtually no leaks during the 40-year project economic 
life.  Therefore, the most likely impact of completion of the main replacement 
program is a significant reduction in the District’s distribution system operation and 
maintenance costs. Prior to completion of the necessary main replacements, the 
accelerated main replacement program should reduce O&M costs, or at least 
significantly reduce the rate of increase in distribution system O&M costs. 
 
 
Part B—Engineering and Hydrologic Feasibility 
 
B-1 Certification Statement 
 
I, Ray A. Auerbach, a California registered civil engineer, have reviewed the 
information presented in support of this application. Based on this information, and 
any other knowledge I have regarding the proposed project, I find that it can be 
designed, constructed, and operated to accomplish the purpose for which it is 
planned. There is a sufficient water supply for the project.  
 
 
 
______________________________________ 
Ray A. Auerbach,  
California Registered Civil Engineer No. 20236 
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B-2 Project Reports and Previous Studies 
 
No previous studies or reports have been formally prepared for this proposed water 
conservation project.  This application has been prepared using a variety of reports 
and records, dealing with number of leaks, leak repair costs, water losses, and 
construction costs; and from record drawings revealing field conditions in the project 
areas.  All of this information has been incorporated into the preliminary engineering 
design of the pipeline construction, and into the analysis of the benefits and costs of 
the proposed project. 
  
B-3 Preliminary Project Plans and Specifications 
 
Preliminary project plans for the 16 proposed pipeline replacements are contained in 
Appendix B.  Since District crews will be constructing the proposed pipelines, detailed 
plans will not be necessary in order to assure construction quality; and will not be 
prepared, in order to save engineering costs and expedite project completion.  
Thorough field investigation of existing conditions and underground utility conflicts will 
be completed prior to construction. 
 
Construction materials lists for each proposed project may be found in Appendix C.  
Paradise Irrigation District Pipeline Installation Procedures and Specifications have 
been included in Appendix D. 
 
B-4 Construction Inspection Plan 
 
Prior to pipeline construction, the Field Superintendent, the Assistant Superintendent, 
and the Assistant Engineer will inspect the project sites.  This inspection will provide 
an opportunity to review the plans, consider construction staging and the logistics of 
the site, formulate a traffic control program, and identify any unusual conditions that 
may apply to the site. 
 
During construction, the Assistant Superintendent will perform daily inspections and 
supervise ongoing construction site activities.  The Field Superintendent and 
Assistant Engineer will provide periodic inspections during construction on an as-
needed basis. 
 
Upon completion of the project, the Assistant Superintendent will perform inspections 
of general site conditions (both within the construction zone and in nearby areas that 
may have been affected by construction activities), visible system components, and 
pavement restoration; and will make records for the purposes of developing as-built 
drawings.  The Field Superintendent will perform the final site inspection.   
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Part C—Plan for Completion of Environmental 
Documentation and Permitting Requirements 
 
C-1 California Environmental Quality Act and National 
Environmental Policy Act 
 
Paradise Irrigation District will comply with California Environmental Quality Act 
(CEQA) requirements as they pertain to this project.  (This project is not subject to 
NEPA requirements.) 
 
District staff has conducted a Preliminary Review and Environmental Checklist for the 
proposed Phase 1 Water Main Replacement Project and has determined that there is 
not substantial evidence “in light of the whole record” that the project will have a 
significant environmental effect.  The District will give notice that it proposes to adopt 
a Negative Declaration (14 Code Cal. Regs. Section 15072).  The District Board of 
Directors will set a public hearing to consider adoption of a Negative Declaration, 
which will be held at least 20 calendar days after notification of all organizations and 
individuals who have previously requested such notice.  Notification shall also be 
given by publication at least one time in a newspaper of general circulation in the 
area affected by the proposed project, and by posting of notices on and off site in the 
area where the project is to be located, including posting at the District Office and 
other facilities.  Notices shall also posted in the office of the Butte County Clerk.  The 
proposed Negative Declaration will be available for review at the Paradise Irrigation 
District office, from the date of setting the public hearing, until the public hearing is 
held at a regularly scheduled District Board of Directors Meeting. 
 
Following public review of the project at a public hearing duly noticed and posted as 
described, and after final approval has been made on the Negative Declaration and 
the project has been approved by the District Board; District staff will prepare a 
Notice of Determination (Exhibit “H”) incorporating the information presented at the 
public hearing, comments received on the proposal, and the District’s knowledge and 
independent research, and file it, including the Negative Declaration, with the Butte 
County Clerk.   
 
The schedule for completion of the environmental documentation is included in 
Figure 2, Pipeline Replacement Project Plan and Work Schedule.  Completed 
Environmental Impact Checklists for each of the three project phases are provided in 
Appendix E. 
 
C-2 Permits, Easements, Licenses, Acquisitions, and Certifications 
 
The proposed project requires encroachment permits from the Town of Paradise for 
all excavations within Town streets.  These permits will be obtained prior to 
commencing pipeline construction on Town maintained roads.   
 
Upon completion of construction, each new water main will require flushing.   This 
flushing may result in discharge of water into local watercourses.  These discharges 
are permitted in the District’s existing NPDES permit included in Appendix F. 
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C-3 Local Land Use Plans 
 
This project is located within the Town of Paradise, and is in the area covered by the 
Paradise General Plan.  Distribution mains selected for replacement have been sized 
to provide flows for domestic use to meet current demands and to provide sufficient 
capacity for additional development to build-out, under the Paradise General Plan.  
Mains have also been sized to provide flows for adequate fire protection, based on 
current Town of Paradise standards. 
 
C-4 Applicable Legal Requirements 
 
This project is subject to the following regulations:  

1. California Environmental Quality Act. 
2. Town of Paradise Encroachment Permit requirements. 
3. NPDES Permit Provisions. 
4. Paradise Irrigation District Accident Prevention Plan. 

 
The District and its employees will comply with all applicable laws, regulations and 
permit requirements. 
 
Part D- Need for Project and Community 
Involvement 
 
D-1 Need for the Project  
 
The Paradise Irrigation District receives almost all of its water supply from surface 
runoff from the Little Butte Creek watershed.  The firm yield of this surface water 
source is 7,300 acre-feet per year, and an additional 200 acre-feet is available from 
one well.  Current water demands are slightly greater than this firm supply, and 
additional water sources will be needed to supply an anticipated 20% growth in 
customer base.  Water losses from leaking water mains have been the greatest 
contributor to the District’s high percentage of water losses (32% in 1993).  Current 
water losses have been reduced to approximately 17% due to a water main 
replacement program. However, since the District has recently experienced new 
increases in the number of surfacing leaks and unaccounted for water, it appears that 
main replacement must be accelerated to bring water losses down to an acceptable 
level (See Figure 1).  The reduction in lost water will help to defer the need to 
construct expensive new facilities, and will reduce the amount of additional water 
supply sources needed to serve new development. 
 
The Paradise Irrigation District must augment its water supply to meet current 
demands in dry years and to provide supplies for future anticipated growth.  Recent 
studies have shown that the cost of augmenting water supplies is very expensive, 
and it appears that reducing water lost to pipeline leaks is a cost effective method of 
reducing these needs.  
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Butte County is a major focus for CALFED because of its abundant groundwater 
reserves (in the valley, not on the Paradise Ridge) and critical wildlife habitat.  Butte 
County completed a Water Inventory and Analysis in 2001 using Prop. 204 funds.  
That analysis identified water supply problems in the Paradise Ridge area after one 
drought year similar to 1977.   
 
In addition, the Butte Creek drainage area has been identified as a prime spring run 
salmon stream.  Improved water management and water use efficiency will help 
maintain the improvements in that tributary to the Sacramento River.  Finally, 
CALFED has adopted the California Urban Water Conservation Council’s Best 
Management Practices (BMP) for Urban Water Conservation.  Distribution System 
Audits, Leak Detection and Repair is a BMP that has been shown to be cost effective 
throughout California. 

 
D-2 Outreach, Community Involvement, Support, Opposition 
 
The District is working closely with the Butte County Department of Water and 
Resource Conservation and the Del Oro Water Company to investigate solutions to 
the water supply problems on the Paradise Ridge.  A Memorandum of Understanding 
between these three agencies requires several public meetings each year to inform 
the public on the progress of this joint effort.   
 
The District has, and will continue to make presentations to local service clubs and 
other organizations to explain the District’s water supply situation.  Response to the 
District’s plans to enhance the community water supply is very positive.  The public is 
knowledgeable about the impacts of the high percentage of lost water due to leaks, 
and is supportive of programs to reduce these water losses.  See Appendix G for 
letters of support for this grant application.  There is no known or anticipated 
opposition to this project.   
 
Part E—Water Use Efficiency Improvements and 
Other Benefits 
 
E-1 Water Use Efficiency Improvements 
 
This project will result in an improvement in water use efficiency due to a significant 
reduction in the amount of water lost to water main leaks.  The amount of water that 
must be supplied by new facilities will be reduced, and the costs of leak repair will be 
reduced.  Treatment costs will also be reduced due to the reduction in the amount of 
water treated.   Urban water supply reliability will be increased by reduction of the 
difference between current demand and firm supply.  The quantifiable benefits 
resulting from the proposed project are as follows: 

1. Additional water available due to the reduction in leaks is estimated to be 185 
acre-feet as a result of the first year of this program. 

2. The total amount of water saved during the 40 year economic life of the 
proposed program is 22,380 acre feet 
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3. The estimated current value of net operating cost savings from the first year of 
this program is  $22,400. 

4. The estimated current value of net operating and capital cost savings over the 
life of the project is $2,422,000. 

 
E-2 Other Project Benefits 
 
To the extent that leakage from existing water mains is reduced, less water will be 
diverted from Little Butte Creek, the District’s primary water source.  Less diversion 
from the creek results in increased flow in Little Butte Creek below the District’s 
reservoirs.  These increased flows end up in the Delta after flowing to Butte Creek 
and then the Sacramento River.  These increased flows can have a positive impact 
on water availability and water quality in these systems.  The Butte Creek drainage 
area has been identified as a prime spring run salmon stream.     
 
Other benefits that will result from the main replacement project include better 
quality, due to the absence of iron oxides sloughed from the interior of corroded 
pipelines, and greater water reliability because of fewer leak related shutdowns.  The 
absence of main line leaks will also reduce pavement problems initiated by saturated 
soils and leak repair excavations, and will also reduce the number and frequency of 
traffic disturbances. 
 
Part F – Economic Justification: Benefits to Costs 
 
F-1 Net Water Savings 
 
The main replacement project consists of replacing approximately 3.7 miles of the 
District’s water mains with some of the worst leak history.  It is believed that all water 
savings are net savings since the Paradise Ridge is a hard rock formation and has no 
defined groundwater aquifer.  The area does not appear to have a direct hydraulic 
connection to known aquifers located many miles from the District.   
 
The main replacement project is estimated to save 185 acre-feet during the first year 
of the project and a total of 22,380 acre-feet over the 40-year review period (reported 
in Table 1).  Calculations are based on historic leak records, and current leak repair 
and main replacement costs.  The calculations are summarized in Appendix H.   
 
Please note: Because this project has benefits that vary over time, the ‘Long Form’ 
economic tables have been used.   
 

Table 1: Project Performance  

Overall Project 

Water Conservation Projects 
Total Water Savings (AF)(1)                    22,380 
(1)  During Project Life, from Table 6 
F-2 Project Budget and Budget Justification 
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Capital Costs for the proposed project budget for the main replacement project are 
shown in Table 2, below.  (Long Form Table 5 has not been used since long term 
capital costs are not anticipated with this project.) 
 
Based on the District’s experience with its main replacement program and on the 
anticipated service life of the materials used to construct the replacement mains, the 
District expects that there will be virtually no leaks on the new mains during the 40-
year review period.  Therefore, Long Form Table 3, summarizing ongoing project 
driven operations and maintenance costs, has not been used.  
 

Table 2: Capital Costs 
Overall Project 

Water Conservation Projects 
            
  Capital Cost Category Cost Contingency  Subtotal 
      Percent $   
  (a) (b) (c) (d) (e) 
        (bxc) (b+d) 
(a) Land Purchase/Easement 67,980 0 0 67,980
(b) Planning/design/Engineering 65,526 0 0 65,526
(c) Materials/Installation 880,143 10 % 88,014 968,157
(d) Structures 0 0 0 0
(e) Equipment Purchases/rentals 335,652 2 % 6,713 342,365
(f) Environmental Mitigation/Enhancement 0 0 0 0
(g) Construction Administration/Overhead 26,210 0 0 26,210
(h) Project Legal/License Fees 0 0 0 0
(i) Other 0 0 0 0
            

(j) Total (1) (a + ... + i)       1,470,238
            
  (1)  Costs must match Project Budget prepared in Section A-3.     
 
F-3 Economic Efficiency 
 
Direct economic benefits anticipated from the proposed Leak Detection and Repair 
Program comprise capital cost savings consisting of the alternative cost for additional 
reservoir storage capacity, and the avoided cost of expenditures for increased 
capacity for raw water pumping, and water treatment.  Capacity savings for pumping 
and treatment have been calculated based on the actual cost of construction for 
capacity in the District’s existing pumping and treatment facilities.   
 
Since the District’s annual water demand currently exceeds firm supply, the District 
has undertaken a feasibility study of expansion of the District’s reservoir storage at 
Paradise Lake (Geotechnical Services, Paradise Dam and Reservoir, Feasibility 
Study for Raising Paradise Lake, URS Corporation, 2002).  Alternative cost savings 
for reservoir storage have been based on Alternative P-II RE from this report, which 
is the lowest cost alternative per acre-foot of storage developed.  The District Board 
of Directors has indicated their interest in pursuing the Paradise Reservoir 
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enlargement project in order to meet the requirements of continued growth and 
increased water demand.  (See Appendix E for minutes of the District Board 
regarding a potential raise of Paradise Dam.)  It is anticipated that the environmental 
permitting phase for this project could commence within three to five years. 
 
Project benefits due to water supply benefits are summarized in Table 6.  (Long Form 
Table 4 has not been used since benefits change over time.)  The economic 
efficiency analysis based on capital cost savings alone predicts a benefit to cost ratio 
of 1.17 (see Table 7).   
 
Additional quantifiable economic benefits come from Operation and Maintenance 
(O&M) cost savings consisting of the avoided incremental cost of water treatment 
(energy and chemicals) for water lost to leaks, and the avoided cost of repairing main 
line leaks.  The value of the treatment benefit has been computed on the basis of 
current energy costs, and chemical prices and feed rates.  The value of the benefit 
for avoided leak costs was computed on the basis of actual average costs per main 
lie leak repair.  These benefits are summarized (along with water supply benefits) in 
Table 6a.  The economic efficiency analysis based on capital cost savings and O&M 
savings results in a benefit to cost ratio of 1.65 as shown in Table 7a.   
 
The economic efficiency analyses have been based on the following information and 
assumptions: 
 

• The economic life of the project is assumed to be 40 years. 
• Inflation has been assumed to be zero. 
• A six percent discount rate has been used. 
• All costs and benefits in the analysis have been converted to present value. 
• All anticipated project costs have been included in the analysis regardless of 

funding source. 
• Based on historical trends in leaks and unaccounted-for water it is assumed 

that, of the current annual 1,400 acre-feet unaccounted-for, 1,000 acre-feet of 
this amount is due to mainline leaks.   

• The District maintains an extensive database of mainline leaks by pipeline.  
This data is used to prioritize the mainline replacement process.   Assuming 
that the water loss for a given mainline segment is proportional to the number 
of surfaced leaks, the leakage for a given main segment can be estimated as 
a portion of the 1,000 acre-feet total loss.   

• The new main is assumed to eliminate all leaks from that mainline segment for 
the 40-year life of the project. 

• During the ten-year period from 1984-1993, immediately prior to instituting a 
mainline replacement program, the District averaged a 20 percent annual rate 
of increase in surfacing pipeline leaks, equating to a six-fold increase in leaks 
over the ten-year period.  For the purposes of this analysis, under the no-
project alternative the number of mainline leaks is conservatively assumed to 
increase at the rate of 5 percent per year. 

• The cost to repair a mainline leak is based on the District’s actual average cost 
per repair. 
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Table 6: Project Benefits (Long Form)
Overall Project

Water Conservation Projects

Year Water Discount Water Total
Conservation Factor Supply Discounted

Savings (6.0%) Benefits(1) Benefits
(a) (b) (c) (d) (e)

(cxd)

0 0 1.000 0 0
1 185 0.943 713,941 673,246
2 195 0.890 35,697 31,770
3 204 0.840 37,482 31,485
4 214 0.792 39,356 31,170
5 225 0.747 41,324 30,869
6 236 0.705 43,390 30,590
7 248 0.665 45,559 30,297
8 261 0.627 47,837 29,994
9 274 0.592 50,229 29,736
10 287 0.558 52,741 29,429
11 302 0.527 55,378 29,184
12 317 0.497 58,147 28,899
13 333 0.469 61,054 28,634
14 349 0.442 64,107 28,335
15 367 0.417 67,312 28,069
16 385 0.394 70,678 27,847
17 404 0.371 74,212 27,532
18 425 0.350 77,922 27,273
19 446 0.331 81,818 27,082
20 468 0.312 85,909 26,804
21 492 0.294 90,205 26,520
22 516 0.278 94,715 26,331
23 542 0.262 99,451 26,056
24 569 0.247 104,423 25,793
25 598 0.233 109,644 25,547
26 627 0.220 115,127 25,328
27 659 0.207 120,883 25,023
28 692 0.196 126,927 24,878
29 726 0.185 133,273 24,656
30 763 0.174 139,937 24,349
31 801 0.164 146,934 24,097
32 841 0.155 154,281 23,913
33 883 0.146 161,995 23,651
34 927 0.138 170,094 23,473
35 973 0.130 178,599 23,218
36 1,022 0.123 187,529 23,066
37 1,073 0.116 196,905 22,841
38 1,127 0.109 206,751 22,536
39 1,183 0.103 217,088 22,360
40 1,242 0.097 227,943 22,110

TOTAL 22,380 4,786,795 1,713,991
(1)  Total avoided costs, alternative costs or revenue benefits.
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Table 6a: Project Benefits
Overall Project

Water Conservation Projects

Year Water Discount Water Avoided Total Total
Conservation Factor Supply O&M Benefit Discounted

Savings (6.0%) Benefits(1) Costs Benefits
(a) (b) (c) (d) (e) (f) (g)

(d+e) (cxf)

0 0 1.000 0 0 0 0
1 185 0.943 713,941 22,433 736,374 694,401
2 195 0.890 35,697 23,555 59,252 52,734
3 204 0.840 37,482 24,733 62,215 52,260
4 214 0.792 39,356 25,969 65,325 51,738
5 225 0.747 41,324 27,268 68,592 51,238
6 236 0.705 43,390 28,631 72,021 50,775
7 248 0.665 45,559 30,063 75,622 50,289
8 261 0.627 47,837 31,566 79,403 49,786
9 274 0.592 50,229 33,144 83,374 49,357
10 287 0.558 52,741 34,801 87,542 48,849
11 302 0.527 55,378 36,542 91,919 48,442
12 317 0.497 58,147 38,369 96,515 47,968
13 333 0.469 61,054 40,287 101,341 47,529
14 349 0.442 64,107 42,301 106,408 47,032
15 367 0.417 67,312 44,416 111,729 46,591
16 385 0.394 70,678 46,637 117,315 46,222
17 404 0.371 74,212 48,969 123,181 45,700
18 425 0.350 77,922 51,418 129,340 45,269
19 446 0.331 81,818 53,989 135,807 44,952
20 468 0.312 85,909 56,688 142,597 44,490
21 492 0.294 90,205 59,522 149,727 44,020
22 516 0.278 94,715 62,498 157,213 43,705
23 542 0.262 99,451 65,623 165,074 43,249
24 569 0.247 104,423 68,905 173,328 42,812
25 598 0.233 109,644 72,350 181,994 42,405
26 627 0.220 115,127 75,967 191,094 42,041
27 659 0.207 120,883 79,766 200,648 41,534
28 692 0.196 126,927 83,754 210,681 41,293
29 726 0.185 133,273 87,942 221,215 40,925
30 763 0.174 139,937 92,339 232,276 40,416
31 801 0.164 146,934 96,956 243,889 39,998
32 841 0.155 154,281 101,803 256,084 39,693
33 883 0.146 161,995 106,894 268,888 39,258
34 927 0.138 170,094 112,238 282,333 38,962
35 973 0.130 178,599 117,850 296,449 38,538
36 1,022 0.123 187,529 123,743 311,272 38,286
37 1,073 0.116 196,905 129,930 326,835 37,913
38 1,127 0.109 206,751 136,426 343,177 37,406
39 1,183 0.103 217,088 143,248 360,336 37,115
40 1,242 0.097 227,943 150,410 378,353 36,700

TOTAL 22,380 4,786,795 2,709,943 7,496,737 2,421,891
(1)  Total avoided costs, alternative costs or revenue benefits.

(Including Benefit from Avoided O&M Costs)
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Table 7:  Benefit/Cost Ratio 

Overall Project 

Water Conservation Projects 
(Long Form) 

         
         
Project Benefits ($)(1) 1,713,991  
         
Project Costs ($)(2) 1,470,238  
         
Benefit/Cost Ratio 1.17  
         
         
(1)  From Table 6: Project Benefits (Long Form) 
(2)  From Table 2: Project Costs (Long Form)  
         

Table 7a:  Benefit/Cost Ratio 

Overall Project 

(Including Benefit from Avoided O&M Costs) 
Water Conservation Projects 

(Long Form) 
         
         
Project Benefits ($)(1) 2,421,891  
         
Project Costs ($)(2) 1,470,238  
         
Benefit/Cost Ratio 1.65  
         
         
(1)  From Table 6a: Project Benefits (Long Form) 
(2)  From Table 2: Project Costs (Long Form)  
 
 

• Similarly, the cost of mainline installation has been based on the District’s 
actual current cost for pipeline installation. 

• Due to the increasing number of leaks with each passing year under the no-
project alternative, the water savings under the project alternative also 
increase.  These increased water savings create an incremental increase in 
capacity savings that has then been assigned a current value in computing the 
total project benefits over the project life. 

 
Additional information regarding the economic efficiency analysis and a detailed 
tabulations of the benefit to cost ratio analysis on a phase-by-phase basis is 
contained in Appendix E. 
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RESUME 
 

RAY A. AUERBACH 
 

EXPERIENCE SUMMARY 
 
Ray Auerbach is the Manager of the Paradise Irrigation District and has 35 years 
experience in water resources finance, administration, engineering, operations and 
intergovernmental relations.  Mr. Auerbach has a strong background in engineering and 
project management for various types of projects, including pipeline replacement. 
 
DETAILED EXPERIENCE 
 
Paradise Irrigation District 
 

 
• Manager of the Paradise Irrigation District from June 1998 to present.  Under 

policy direction of a five-member elected Board of Director is responsible for 
all District functions including engineering, finance, operations and 
maintenance and intergovernmental and public relations.   

• Secured a $493,000 grant from the Department of Water Resources to 
investigate the feasibility of additional water supply options. 

• Managed and participated in the preparation of the 2000 Urban Water 
Management Plan. 

• Revised financial and management reports submitted to the Board of 
Directors. 

• Participated in Drafting the Memorandum of Understanding between the 
District, the Butte County Department of Water and Resource Conservation 
and the Del Oro Water Company. 

 
Raymond C. Miller, P.E. and Roberson and Associates 

 
• Associated with Raymond C. Miller and Don Roberson from June 1997 to 

June 1998. 
• Provided contract management services to the City of San Juan Capistrano 

and the Tri-Cities Municipal Water District. 
 

Capistrano Valley Water District 
 

• General Manager from July 1987 to June 1997.  Assistant General 
Manager/District Engineer from January 1986 to June 1987. 

• Reduced unaccounted for water from over 10% to 5% 
• Established a replacement program to replace the District’s aging 

infrastructure. 
• Secured additional water capacity in a new regional water supply pipeline. 
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City of Anaheim Public Utilities Department 
 

• Served in several positions between December 1968 and December 1985, 
including nine years as Water Engineering Manager. 

• Responsible for budgeting, planning, engineering and contract engineering for 
Orange County’s largest retail water agency. 

 
Los Angeles County Flood Control District 
 

• Civil Engineering Assistant and Senior Civil Engineering Assistant from July 
1966 to November 1968. 

  
Irvine Ranch Water District Board of Directors 
 

• Member of Board of Directors from December 1979 to June 1998. 
 
PROFESSIONAL AFFILIATIONS 
 

• American Water Works Association 
• American Society of Civil Engineers 

 
PROFESSIONAL REGISTRATION 
 

• Registered Civil Engineer in California, No. 20236 
 
EDUCATION 
 

• East Los Angeles College – Associate of Arts Degree, 1964 
• California State University at Los Angeles – Bachelor of Science Degree, 

Civil Engineering, 1966 
• Numerous training sessions and seminars in supervision, management, public 

relations, etc. 
 
 

 
 



RESUME 
 

JOHN H. PRICE 
 
EXPERIENCE SUMMARY 
 
John Price is the Field Superintendent for the Paradise Irrigation District and has 30 years 
experience in construction and construction management.  Mr. Price has considerable 
experience in underground construction with an emphasis on water main, fire hydrant and 
other water system component installation and maintenance.    
 
DETAILED EXPERIENCE 
 
Paradise Irrigation District 

 
• Superintendent of the Paradise Irrigation District, with nine years of experience.  

Responsible for the day-to-day operations of the District’s water distribution 
system consisting of approximately 170 miles of pipeline and nearly 10,000 water 
meter services.     

• Supervise a 20-person crew engaged in system operation, maintenance and 
construction, facility upkeep, fleet vehicle maintenance, meter reading, etc. 

• Develop and oversee the District’s Capital Improvement program for pipeline 
replacement averaging about 9,000 feet of pipe replacement yearly. 

• Develop and maintain records documenting systems repairs to include water main 
leaks, service pipe leaks and fire hydrant installation and repair and the District’s 
leak detection program. 

• Utility Foreman of the Paradise Irrigation District with eight years of experience.  
Responsible for installing and maintaining the District’s water pipe system. 

• Equipment Operator for the Paradise Irrigation District with five years’ 
experience.  Operated heavy equipment during the installation and maintenance of 
the District’s water distribution system. 

City of Santa Cruz 
 
• Construction Specialist for the City of Santa Cruz Street Department with seven 

years’ experience.  Operated equipment and supervised crews during the 
construction and maintenance of City streets and drainage systems.  Built roads, 
curbs, gutters, sidewalks, and installed storm drain systems and piping. 

 
Education 
 

• Associate of Arts Degree in Drafting Technology. 
• U.S. Army Signal School, Fort Monmoth, New Jersey, Fixed Plant Carrier 

Equipment Repair School. 
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RESUME 
 

NEIL ESSILA 
 
EXPERIENCE  
 
Paradise Irrigation District                    12/98-Present 
 

Assistant Engineer.  Performed analysis and design activities for various types of projects.  
Researched and acquired rights of way.  Performed distribution system hydraulic model 
development and application.  Revised District pipeline standard drawings and specifications.  
Reviewed project proposals and drafted conditions and agreements.  Performed plan 
checking and construction inspection on developer projects.  Initiated District use of 
AutoCAD and conversion of hand-drawn system maps to CAD mapping. 

 

University of Minnesota, Minneapolis, Minnesota                      11/97-2/98 
  

Research Fellow –Developed a computer model to allow the extension of theoretical 
membrane-supported biofilm model studies at the microscopic scale to medium scale 
wastewater treatment facilities.  Collaborated on experimental program development. 

 

RCM Associates, Minnetonka, Minnesota              4/95-9/96 
 

Project Engineer – Water Resources Department.  Performed water system studies including 
computerized hydraulic analysis of distribution systems, and assessments of system sources, 
treatment, and storage.  Drafted water utility Emergency Preparedness and Conservation 
Plans.  Designed municipal wells, including collection of hydrogeologic data and study of 
hydrologic effect of water withdrawals from a politically sensitive, protected aquifer.  
Completed hydraulic and hydrologic analyses for storm water management.   

 

Barr Engineering Company, Minneapolis, Minnesota            6/93-9/94 
 

Civil Engineering Intern – Performed a wide range of technical duties including analysis, 
computation, drafting, writing, and fieldwork.  Assisted in preparation of plans, 
specifications, and engineers’ cost estimate for water treatment plant expansion.  Also carried 
out hydraulic analyses, checked design computations, and sized some system components for 
this project.   
 

PROFESSIONAL REGISTRATION:  Engineer in Training  
 
PROFESSIONAL ASSOCIATIONS: 
  

American Water Works Association 
American Society of Civil Engineers 

 
EDUCATION: 
 

Master of Science in Civil Engineering with environmental emphasis.  University of 
Minnesota, 1997.  

 

Bachelor of Civil Engineering Magna Cum Laude, with environmental emphasis in water 
treatment.  Institute of Technology, University of Minnesota, 1994.  
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DIVISION I - GENERAL REQUIREMENTS 

1.01 Definition and General Information  

Whenever the following words are used in these specifications or in any of the other 
contract documents, they shall have the meanings given herein.  

(a) The word "District" shall mean the Paradise Irrigation District, Paradise, California.  

(b) The term "Board" shall mean the Board of Directors of the Paradise Irrigation 
District.  

(c) The word "Manager" shall mean the manager of the Paradise Irrigation District.  

(d) The word "Contractor" shall mean:  

1. The person, persons, or corporation entering into contract with the District 
for the furnishing of material and/or the performance of work covered by these 
specifications, or  

2. Such owners and/or subdividers requesting approval of a water system 
project. 

(e) References to "District Standards" made in these specifications or drawings shall 
refer to the current applicable policies of the District.  The standards herein 
described shall apply to all water mains installed for the District or water systems 
whose ownership is to be transferred to the District upon completion.  On a case-by-
case basis, District staff may revise standards to suit special circumstances.  

1.02 Changes and Extra Work  

If during progress of the work on projects contracted by the District, changes or 
additional work are deemed necessary by the Manager, the District shall pay the 
Contractor for such work in accordance with a price agreed upon in writing, prior to 
beginning performance of said change or additional work.  
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1.03 Standard Drawings  

Drawing Number Title  

PID-01  Permanent End of Line Blow Off 
PID-02  Thrust Block Details 
03-88  6” Fire Hydrant  
04-88  Utility Pits  
PID-05  Copper Service Installation for ¾” to 2” Meters  
PID-06  Multiple Meter Service Installation  
PID-07  3” and 4” Meter Installation 
08-88 Detector Check Valve  
PID-09 Manual Air Valve Assembly 
PID-10 Air Release and Vacuum Relief Valve Assembly 
PID-11 State Health Dept. Exceptions to Basic Separation 

Standards for Potable Water and Sewer Pipelines 
 

DIVISION II     APPLICATION, LOCATION AND RIGHTS OF WAY  

2.01 Applications, Locations and Permits  

(a) Application: All requests to install distribution mains, including those for 
subdivisions and lot splits, will be made by Contractor or his authorized agent, 
accompanied by four copies of a map approved by the P. F. D. to the Manager for 
checking, and the to the Board for approval.  All pipeline installations shall be at the 
sole cost and expense of the Contractor, and shall be installed according to the 
District’s specifications as hereinafter set forth and as set forth in the Rules and 
Regulation of the District. All new installations shall be connected onto District's 
system at a point and in a manner designated by the District.  A pre-job conference 
between the Contractor and District staff is required to insure all specifications are 
understood.  

Upon final inspection and testing, water will be turned off and will remain off until 
the following items have been received in the District office:  

1. An as-built map showing details of actual location of pipe, valves, and etc.  

2. Total cost of water project, including PID charges.  

3. A legal description of the easement in which the water system is located.  

4. A signed conveyance of pipeline and/or easement, including a two (2) year 
guarantee of material and workmanship.  

(b) Location:  Pipelines shall be so located within an easement, not less than 20 feet in 
width, in a manner which will meet with the District's approval for the purpose of 
maintenance and operation in the future.  Provision may be required for an extension 
to adjoining lands via an easement to the District for that purpose.  
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(c) Permits:  The Contractor shall secure, from the agencies having jurisdiction, the 
necessary permits to create obstruction and to excavate for the pipelines as required 
and present evidence to the Manager that such permission has been granted before 
work is commenced.  Regulations and requirements of all agencies concerned shall 
be strictly adhered to in the performance of this contract.  The enforcement of such 
requirements under this contract shall not be made the basis for claims for additional 
compensation.  

2.02 Access Rights-of-Way  

Access roads or working space adjacent to work sites, which may be required by the 
Contractor, shall be arranged for and paid for entirely by the Contractor.  

2.03 Interference with Traffic and Fire Hydrants  

The Contractor shall conduct his operations so as not to close or obstruct any portion 
of any highway, road or street, or prevent in any way free access to fire hydrants 
until he has secured permission to do so from the proper authorities.  The Contractor 
shall conduct his operations so as to avoid unnecessary interference with the flow of 
traffic along highways and streets.  

2.04 Construction Interferences 

(a) As used in this section, the word "utility" shall be understood to include tracks, 
overhead or underground wires, cable, pipelines, conduits, ducts, sewers or storm 
drains.  As used in this Section, the term "service connection" shall be understood to 
mean all or any portion of a pipeline conduit, wire, cable or duct, including meter, 
between a utility distribution line and an individual customer when served by a 
single service connection.  As used in this Section, the term "construction 
interference" shall be understood to include any utility or service connection within 
the limits of excavation or over excavation required for the work under the contract 
as shown or as ordered by the Manager or any utility or service connection located 
in the space which will be required by any of the work under the contract. 

(b) In the event any utility or service connection is required to be disturbed or removed 
to permit construction of a pipeline or other structure under the contract, such 
disturbance or removal shall be done only with the approval of the Manager and 
following notification to the owner of the interfering utility or service connection.  
Any such utility or service connection removed or otherwise disturbed shall be 
reconstructed as promptly as possible in its original or other authorized location in a 
condition at least as good as prior to such removal or disturbance, subject to the 
inspection of the owner of same.  The Contractor's responsibility under this Section 
to remove or replace shall apply even in the event such damage or destruction occurs 
after backfilling or is not discovered until after completion of backfilling.  The 
owner of the utility or service connection shall be notified immediately after damage 
or destruction occurs or is discovered.  

(c) During the performance of the work under this contract, the owner of any utility 
affected by the work shall have the right to enter when necessary upon any portion 
of the work for the purpose of maintaining service and of making changes in or 
repairs to said utility.  
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(d) All costs involved in removing, relocating, protecting, supporting, repairing, or 
replacing a utility shall be borne by the Contractor.  

(e) The Contractor shall not be assessed liquidated damages for failure to complete the 
work on time to the extent that such delay was caused by failure of the District or 
Agency having jurisdiction over the utility to authorize or otherwise provide for its 
relocation, removal, protection, support, repair, maintenance, or replacement.  

2.05 Separation of Utilities 

The installing of other utilities in a common trench with a District water main is 
prohibited.  No utility shall be installed directly over nor within twelve (12) inches 
of any portion of the water system.  No sewer line shall be placed in the same trench 
with the water line.  The District's standard concerning sewer lines shall correspond 
to the standard of the State Department of Public Health, to wit: 

 
STANDARD FOR SEPARATION OF WATER AND SEWER LINES  

(a) Water lines shall be laid in separate trenches as far as possible from nearby sewer 
lines.  A minimum horizontal separation of ten (10) feet is required. 

(b) Water lines shall be laid at a higher elevation than nearby sewer lines.  

(c) When pipelines cross, the bottom of the water line shall be at least twelve (12) 
inches above the top of the sewer pipe.  

(d) In the event the sewer must cross above the water main, special construction 
methods will be required.  

(e) Steel casings or tunnels for the passage of water and sewer lines under railroad 
tracks, highways or other structures shall be specially designed to eliminate any 
hazard of contamination to the water system.  

(f) State Health Department exceptions to basic separation standards for potable water 
and sewer pipelines are shown in Standard Drawing PID-11. 

 

DIVISION III - EARTHWORK  

3.01 General 

The Contractor shall perform all earthwork required for the complete installation of 
mains and all appurtenances to the required alignment and grade.  

Prior to excavation notify Underground Service Alert (USA) at 1-800-227-2600. 

3.02 Excavation 

(a) The Contractor shall furnish, place and maintain all supports and shoring that may 
be required in accordance with applicable State and Federal Industrial Safety 
Standards, and all pumping, ditching or other approved measures for the exclusion 
of water from any source so as to prevent damage to the work.  Unless otherwise 
approved by the District, the maximum length of open trench in any one location 
shall be 500 feet.  
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(b) PIPELINE EXCAVATION 

Trenches for 6” and larger water mains shall have a width equal to the outside 
diameter of the pipe plus twelve (12) inches.  Trenches for water mains smaller than 
6” may, depending upon local conditions, be narrower with District approval.   The 
bottom of the trench shall be excavated to a depth of 4” below the bottom of the pipe 
and trench depth maintained deep enough to provide a minimum 30” of cover over 
the pipe.  

(c) OVER-EXCAVATION, ORDERED  

Where, in the District’s opinion, the bottom of the trench is in wet or spongy 
material, the District may order the Contractor to over-excavate below the specified 
grade and refill with aggregate bedding to the bottom of the specified sand bedding.  
Such over-excavation will be at the Contractor's own expense.  

(d) OVER-EXCAVATION  

Any excavation carried below subgrade not as ordered, shall be refilled to the 
required grade with select material and compacted to 90 percent of maximum 
density.  Such work shall be at the Contractor's own expense.  

(e) DISPOSAL OF EXCESS EXCAVATED MATERIAL  
The Contractor shall remove and dispose of all excess excavated material at his own 
expense.  

3.03 Bedding 

(a) AGGREGATE BEDDING  
Where required by the District, aggregate bedding shall conform to the following: 1-
1/2 inch maximum size aggregate bedding shall be placed in six (6) inch layers and 
compacted.  

(b) SAND BEDDING  
Sand Bedding shall be ¼” minus in size and meet the approval of the District and 
shall be placed to a depth of four (4) inches below the grade of the bottom of the 
pipe. When rocky trenching conditions are encountered, over-excavation and 
oversanding in compacted layers, as specified by the District, will be required.  

3.04 Backfill 

(a) GENERAL  

Materials used for backfill shall be selected free from vegetation.  Materials coming 
into contact with the pipe shall also be free from rocks, boulders or broken masses of 
earth.  

(b) BACKFILL IN TRENCHES (Note, Section 7.03 regarding pipe testing)  

1. Pipe shall be back-filled to a level twelve (12) inches above the top of the 
pipe with imported sand in the following manner: If compaction by jetting is used, 
and approved by the District, pipe shall be backfilled with imported sand to the top 
of the pipe and jetted down, and around, the pipe to fill all voids, then a 12” lift 
above the pipe with water compaction by jetting.  Flooding of the trench is not 
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allowable.  If compaction by hand tamping is used, the pipe shall be backfilled in 4” 
lifts to a level 12” above the top of the pipe (See Section 6.02(d) regarding finder 
wire).  Mechanical compactors shall not be used on top of the pipe until a minimum 
of 12” of hand tamped backfill above the pipe has been completed.  

2. The remaining backfill shall be placed in layers six (6) inches thick or as 
approved by the District or as approved by the Agency having jurisdiction.  

3.05 Cutting and Restoring Street Surfaces and/or Improvements  

(a) In cutting or breaking up street surfacing, the Contractor shall not use equipment 
that will damage adjacent pavement or other improvements.  Existing paved surfaces 
shall be cut back beyond the edges of the trenches to form neat square cuts before 
repaving.  All improvements damaged shall be replaced in kind or better or to 
specifications of the Agency having jurisdiction, at the Contractor's own expense.  

(b) All valve boxes and covers within the scope of the contract shall be adjusted to 
grade to the satisfaction of the District.  

DIVISION IV - CONCRETE  

4.01 General 

Unless otherwise provided in writing, the Contractor shall furnish all materials for 
concrete and mortar, and shall form, mix, place, cure, repair, finish and do all other 
work required to produce finished concrete structures.  

4.02 Concrete Mix 

The concrete mix used for all concrete required hereunder shall be composed of 
Portland cement and properly graded sand and rock.  The proportions of cement and 
aggregates shall be such as to produce a workable mix with a minimum compressive 
strength of 3,000 psi at the age of 28 days for structures, and of 1,500 psi at the age 
of 28 days for pipe encasement and thrust blocks. The quantity of water used shall 
be just sufficient, with a normal mixing period, to produce a concrete, which, in the 
judgment of the District, can be worked into place without segregation.  

4.03 Cement 

All cement used on the work shall be a standard brand Portland cement conforming 
to the State of California "Specifications for Portland Cement.”  

4.04 Aggregates 

Aggregates shall be obtained from pits approved by the District and shall conform to 
the State of California Standard Specifications for Concrete Aggregates.  Coarse 
aggregate shall be of 1-1/2” maximum size.  

4.05 Water 

Water shall be clean and free from objectionable quantities of organic matter, alkali, 
salts, and other impurities.  
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4.06 Forms 

Forms to confine the concrete and shape it to the required lines shall be used 
wherever necessary.  Forms shall be required for all exposed concrete surfaces, 
including the interior surfaces of all underground structures.  All forms shall be 
smooth.  Forms shall not be removed until the District has given permission to do 
so.  

4.07 Tamping 

As concrete is placed in forms or in excavations, it shall be thoroughly settled and 
compacted throughout the entire depth of the layer that is being consolidated, into a 
dense homogeneous mass.  Except in special cases where the District deems their 
use impracticable, the Contractor shall use high-speed internal vibrators of an 
approved immersion type.  

4.08 Curing 

All structural concrete shall be cured by being kept moist for 14 days after placing, 
or at the option of the Contractor, may be cured by an impervious membrane of a 
type approved by the District.  Encasement concrete, concrete cradle and anchor 
blocks, if any, may be covered with earth 24 hours after placing.  

4.09 Ready-Mixed Concrete 

At the Contractor's option, ready-mixed concrete may be used which meets the 
requirements as to materials, batching, mixing, transporting and placing as specified 
herein and the requirements of the "State of California Specifications for Ready-
Mixed Concrete."  The quality and quantity of materials used in ready-mixed 
concrete and in batched aggregates shall be subject to inspection at the batching 
plant.  

DIVISION V – APPURTENANCES 

5.0l Gate Valves 

Valves shall be installed at points designated by the District.  Each valve shall be 
enclosed in a concrete valve box with cover, or as specified by the District.   

Gate valves larger than 2” shall be equal in diameter to the pipe, or as specified, and 
shall meet AWWA standards.  They shall have 2-inch operating nuts.  If the depth 
from finish grade to the top of valve nut exceeds 42 inches a valve stem extension is 
required.  The extension shall be fabricated with a 2-inch nut at a depth of 15 inches 
(± 3 inches) from finished grade. 

2-inch and smaller gate valves shall be Milwaukee, Grinnell, Nibco, or equal, and 
shall meet AWWA standards.  

5.02 Blow Offs 

Blow off valves and connections of at least two (2) inch diameter shall be installed 
at points designated by the District and provisions made for taking care of waste 
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water either in gutters or easements for water run off.  Each blow off valve shall be 
enclosed in a suitable enclosure with lid (see 5.01).  

5.03 Air Valves 

A combination air release vacuum valve of at least one (1) inch shall be installed at 
all high points in the lines.  Covers for air valves shall be such that drainage will not 
enter valve box but will permit sufficient air to enter so as not to impair the 
operation of the air valve.  The type of box and cover is subject to the approval of 
the District.  

5.04 Fire Hydrants 

(a) Requests for system extensions shall be accompanied by 4 copies of the proposed 
extension showing fire hydrant number and location and approved by the Paradise 
Fire Department.  

(b) Gate valves that serve fire hydrants shall be equal in size to the hydrant lateral and 
meet the requirements under section 5.01, above.  They shall be equipped with a 
flanged connection contiguous to the main.  

(c) Hydrant lateral piping shall conform to the current District specifications.  

(d) Fire hydrants shall be those approved by the Paradise Fire Department (PFD), 
painted yellow per PFD specification and equipped with pentagon nuts on all 
hydrant valve stems. 

5.05 Service Laterals 

Service laterals shall include all necessary pipe, valves and fittings required from the 
tie-in at the main to the District end of service inside the meter box and are to 
include the meter box with cover and customer-side shutoff valve.  

DIVISION VI - INSTALLATION OF PIPING  

6.01 General 

(a) TIE-IN: The District shall make all tie-ins between pipe extension and the District's 
system.  Temporary connections may be required for pipe disinfection, flushing, and 
testing.  (The District may elect to construct road crossings.)  Costs involved in tie-
ins and road crossings shall be the responsibility of the Contractor.  Generally, tie-
ins will be required prior to commencing pipe extension.  

(b) District staff shall determine pipe size according to potential need and subject to 
Board approval.  

(c) At all times when the work of installing pipe is not in progress, all openings into the 
pipe shall be tightly closed to prevent entrance of animals and foreign materials.  
The contractor shall take all precautions to prevent the pipe from floating due to 
water from any source, shall assume full responsibility for any damage due to water 
from any source and shall restore pipe to specified condition and grade at this own 
expense.  Any pipe that has floated shall be removed from the trench and the 
bedding corrected (AWWA 603-78).  
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(d) All pipe, couplings and rubber rings shall be inspected prior to installation.  All 
damage or defective material shall be removed from the job site.  Non-approved 
lubricant (which may harbor bacteria) shall not be used.  

(e) Contractor will perform field cutting and/or machining at his own expense and using 
his own equipment, unless otherwise specified. 

(f) Field welding of pipe joints shall conform to the requirements of the District and of 
the "AWWA Standards for Field Welding of Steel Water Pipe Joints." 

6.02 Installation 

(a) The Contractor shall install all pipe, fittings, valves and appurtenances shown or 
required.  All exposed piping shall be adequately supported.  

(b) The pipe sections shall be laid to true alignment, and where grade is not shown, shall 
have a minimum cover of 30 inches to finish grade.  Bumping of the pipe in the 
trenches will not be permitted.  Concrete thrust blocks shall be provided by 
Contractor where required.  

(c) Pipe shall be installed in accordance with the AWWA Standard for installation of 
that particular type water pipe subject to these exceptions; pipe shall not be laid 
using earth mounds, and to prevent accumulations of air and to enable the pipe to be 
drained, there shall be no high or low points where not shown on the drawings. 

(d) AC and Plastic pipelines, and all service lines, shall be provided with 12 gauge solid 
insulated copper wire laid along the top of the pipe following completion of sanding 
and compaction to the top of pipe.  The wire shall be over the center and in contact 
with the full length of the pipe.  This is to provide for locating pipes in the future.  
Wires are to carry a continuous circuit from all extremities of the pipelines.  Ends 
shall be terminated by connection to existing locator wires or existing metal pipes.  
Portions of the wire that have been exposed, for whatever reason, shall be protected 
from soil contact by wrapping with electrical tape (or other approved method) before 
placement of backfill. 

(e) Trenches shall be reasonably dry when pipe is laid.  Necessary facilities, including 
slings, shall be provided for properly placing pipe in the trenches without damage.  
The bedding shall be checked for firmness and uniformity of surface before placing 
each pipe section in its final position for jointing.  Bell holes are required at 
couplings to insure firm support, the full length of the pipe. 

DIVISION VII - DISINFECTION, INSPECTION, TESTING, ACCEPTANCE  

7.01 Disinfection 

 
WARNING: This procedure must not be used on solvent-welded plastic or on screwed-joint steel 
pipe because of the danger of fire or explosion from the reaction of the joint compounds with the 
calcium hypochlorite.  
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(a) Placing of calcium hypochlorite tablets.  During construction, 5-gram calcium 
hypochlorite tablets shall be placed in each section of pipe and also one such tablet 
shall be placed in each hydrant, hydrant branch, and other appurtenance.  Table 2 
shows the number of tablets required for commonly used sizes of pipe.  An adhesive 
such as Permatex No. 1 or equal shall attach the tablets to the pipe.  There shall be 
no adhesive on the tablet except on the broad side attached to the surface of the pipe. 
Attach all the tablets inside and at the top of the main, with approximately equal 
numbers of tablets at each end of a given pipe length.  If the tablets are attached 
before the pipe section is placed in the trench, their position shall be marked on the 
section so it can be readily determined that the pipe is installed with the tablets at the 
top. 

 
Table 2.  Number of 5-g Calcium Hypochlorite Tablets Required for Dose of 25mg/l 

Pipe Length (feet) 
13 or less 18 20 30 40 Pipe Diameter 

(inches) Number of 5 gram Calcium Hypochlorite Tablets * 
4 1 1 1 1 1 
6 1 1 1 2 2 
8 1 2 2 3 4 
10 2 3 3 4 5 
12 3 4 4 6 7 
16 4 6 7 10 13 

*  Based on 3.25 grams available chlorine per tablet.  Any portion of a tablet 
rounded to next higher number.  

 
(b) Chlorinating solvent weld pipe.  Solvent weld pipe is to be disinfected with sodium 

hypochlorite solution at a dosage to be calculated by District staff to achieve a 
dosage of 25 parts per million based upon the strength of the solution.  Special 
temporary fittings may be required to inject the disinfectant.  

(c) Filling and contact time.  When installation has been completed, the main shall be 
filled with water by District personnel at a rate such that water within the main will 
flow at a velocity no greater than 1 ft/s.  Precautions shall be taken to assure that air 
pockets are eliminated.  This water shall remain in pipe for at least 48 h.  Valves 
shall be positioned so that the strong chlorine solution in the treated main will not 
flow into water mains in active service.  

(d) Chlorinating valves.  During the process of chlorinating the pipelines all valves and 
other appurtenances shall be operated while the pipeline is filled with the heavily 
chlorinated water.  

7.02 Inspection 

(a) A pre-job conference between the Contractor and the District staff is required to 
insure all specifications are understood.  

(b) Contractor shall notify the District at least 24 hours prior to commencing any stage 
of the project, and prior to each required inspection.  
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(c) The District shall inspect the Project:  

1. When beginning trenching and pipe installation.  

2. Upon completion of the entire installation (or section thereof if approved by 
the District) including laterals and hydrants.  This inspection must be completed 
prior to placement of any backfill and testing.  

3. Upon completion of the entire project.  

4. As deemed necessary during construction.  

(d) Any pipe covered before inspection and approval, shall be uncovered at the 
Contractor's expense, for such inspection and approval. 

7.03 Testing 

Following District inspection and approval of the pipe system or completed sections 
all pipe with the exception of joints, fabricated sections and service lines shall be 
backfilled.  
 
HYDROSTATIC TESTS  
All parts of the entire pipeline installation shall be tested in accordance with 
AWWA Specification.  District will flush the line of disinfectant upon completion of 
a satisfactory test. 
 
FLOW TESTING  
After flushing, the Paradise Fire Department will flow test any associated fire 
hydrants in the new pipe construction to determine that flows meet the original 
design specifications. Should a pipeline not meet flow design specifications the 
District will not accept the pipe into its system until the problem has been rectified 
between the Contractor, Engineer and Paradise Fire Department.  The Paradise 
Irrigation District will not be responsible for any failures that may occur to the new 
pipe construction incidental to flow testing done by the Paradise Fire Department.  A 
representative of the Contractor or Owner may be present during flow testing.  

7.04 Acceptance 

After the pipe has been tested to the satisfaction of the District and Paradise Fire 
Department the water will be turned off.  After approval by the Manager and upon 
presentation to the District (when applicable) of a deed to the pipe system, an 
easement description, an accounting of total system cost, an as-built map, and also 
when accepted by the Board of Directors, the water will then be turned on to the 
pipeline for regular service.  

7.05 Penalty for Unauthorized Tampering or Water Usage 

Persons found to be in violation of this Section will be subject to prosecution, 
discontinuance of water service if applicable, or both.  

(a) Penal Code References:  
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1. Penal Code Section 625 makes it a misdemeanor to open, or draw water 
from, a valve after being notified that it has been closed for a specific reason.  

OR   

2. Penal Code Section 498(b) makes it a misdemeanor to obtain water without 
payment by: diverting it without authority, tampering with the water system, making 
an unauthorized connection, or knowingly using such unauthorized water.  

OR  

3. Penal Code Section 624 makes it a misdemeanor to willfully break, dig up, 
obstruct or injure any pipeline or appurtenances.  

(b) The penalty for a misdemeanor is a fine up to $1,000, confinement in the County 
Jail up to six months, or both (Penal Code Section 19).  

(c) The District intends to prosecute violators of this and any other applicable sections 
of the penal code.  

DIVISION VIII - STANDARDS AND SPECIFICATIONS FOR COPPER 
SERVICE LINES  

8.01 Installation Standards  

(a) Material and Fittings.  Services up to 2" in diameter shall be constructed of type “K” 
copper tubing.  Larger services shall be constructed of flanged, ductile iron pipe.  

(b) Unless otherwise specified or approved by the District, flare or compression fittings 
(Ford Meter Box Company or equal) are to be used for connecting copper tubing to 
other appurtenances.  Packed joint fittings are not allowed. 

(c) An approved tubing cutter and flaring tool shall be used to prepare copper tubing for 
fitting attachment.   Knife and hacksaw cuts will not be allowed.  

(d) All material is to be stored in a clean, dry location, away from corrosive materials.  

8.02 Installation  

(a) Connections (2-inch and smaller) to water mains are to be made at an angle of 
22-1/2° above the spring line of the main from the horizontal in order to provide 
flexibility and avoid the bleeding of trapped air into services. 

(b) Unless otherwise specified by the District, the order of connections shall be 
followed as shown in Section 8.03 and Standard Drawing PID-05 and 06-88, a part 
of these specifications.  

(c) The copper tubing is to be laid in the trench in a "snaking" fashion to allow 
flexibility and thermal contraction, and all curves or bends will be gently arched 
with no sharp angles formed which might cause crimping or deformation of the 
tubing.  

(d) Only clean, select backfill is to be used, free from rocks and roots or any object that 
may cause a puncture or deformation in the tubing.  
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(e) District approved meter boxes are required, and considered a part of new 
installations, and shall be set with the top of the box 2” above grade, or meet finish 
grade in paved areas.  

(f) Service lines shall be laid at right angles to the water main and run directly to the 
meter box.  A tracer wire must be provided.  

8.03 Parts Specifications 

GENERAL: Copper tube and flare or compression connections.  
 
SPECIFIC: For 5/8” x 3/4" singles and doubles and 1” meter singles on DI or PVC mains:  

Saddle tapped with 1” opening  
1” corporation stop w/flare or compression connection 
1” copper tubing  
1” meter angle stop 

or  
1” x 3/4" x 3/4" branch valve assembly 
Meter Box(es) 

8.04 Meter Boxes and Utility Vaults 

Meter Boxes  
 

On all services 2 inches and smaller, an appropriate size and type meter box shall be 
installed, set at appropriate grade, which will completely enclose the meter, the 
meter angle stop, and the service valve.  For details see Standard Drawing PID-05. 
 
Meters 3-inch and larger shall be installed in a utility vault.  For details see Standard 
Drawing PID-07, and below.  

 
Utility Vaults  
 

(a) Underground vaults shall be of a size to allow working room around the facilities 
enclosed, and shall be precast concrete meeting the standard specifications of Forni 
Corporation, number WG 3050 or equal. 

(b) Lids shall meet the American Association of State Highway Officials Standard 
Specification H-20, when vaults are installed in traffic areas.  In non-traffic areas 
vault lids will be as specified by the District. 

(c) All lids in traffic or pedestrian areas must be bolted down and meet the surrounding 
grade exactly.  Any installation not conforming to a perfect finish grade transition is 
unacceptable. 

(d) Concrete blocking, or other methods approved by the District, must be provided to 
prevent settlement under vault walls and corners, and to support the valve unit(s). 

(e) Where extensions are used to bring meter boxes or vaults up to grade, all joints shall 
be tightly sealed by neat brickwork and/or grouting with cement. 
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(f) A 12-inch depth of 3-inch drain rock is required over the bottom of the vault to help 
drainage and percolation. A 12-inch depth of 3-inch drain rock is required over the 
bottom of the vault to help drainage and percolation. 

(g) Maintain a minimum of 12 inches clearance below the valve units. 

(h) If mechanical joint or push-on fittings are used, restraining rods through the vault 
wall shall be required. 

(i) All vaults shall be provided with a permanent ladder installed. 

 





























 
 
 
APPENDIX E 
PROJECT ENVIRONMENTAL IMPACT CHECKLISTS 



Appendix G 
 

Environmental Checklist Form 
 

1.  Project title:  Water Main Replacement on Butte View Terrace, Edgewood Lane, Friendly 
Way, Pearson Road, and Stark Lane.  PHASE 1         

2.  Lead agency name and address: 
PARADISE IRRIGATION DISTRICT         

      P.O. Box 2409            
Paradise, CA  95967-2409          

3.  Contact person and phone number:  Ray Auerbach, Manager, Phone:  530-877-4971   
4.  Project location:  Butte View Terrace, from Pearson Road north approximately 1,350 feet to the 

end of road; Edgewood Lane, from Sunny Acres Road south approximately 1,500 feet to a point 
approximately 150 feet south of Marston Lane;  Friendly Way, from Honey Run Road southeast 
approximately 625 feet to the end of road;  Pearson Road, from Recreation Drive east approximately 
1,400 feet to Clark Road; and Stark Lane from Pentz Road east approximately 1,450 feet to the end of 
the existing water main.           

5.  Project sponsor’s name and address: 
              
              
              

6.  General plan designation:           
7.  Zoning:                
8.  Description of project:  (Describe the whole action involved, including but not limited to 

later phases of the project, and any secondary, support, or off-site features necessary for its 
implementation.) 
Installation of 1,350 feet of 8-inch C-900 PVC pipe, new fire hydrants and water meter services to 
replace existing pipeline and facilities on Butte View Terrace from Pearson Road north; installation 
of 1,500 feet of 8-inch C-900 PVC pipe, new fire hydrants and water meter services to replace 
existing pipeline and facilities on Edgewood Lane from Sunny Acres Road south;  installation of 625 
feet of  6-inch C-900 PVC pipe, new fire hydrants and water meter services to replace existing 
pipeline and facilities on Friendly Way from Honey Run Road  southeast;   installation of 1,400 feet 
of 6-inch C-900 PVC pipe, new fire hydrants and water meter services to replace existing pipeline 
and facilities on Pearson Road from Recreation Drive to Clark Road;   and   installation of 1,450 feet 
of 8-inch C-900 PVC pipe, new fire hydrants and water meter services to replace existing pipeline 
and facilities on Stark Lane from Pentz Road east.            

9.  Surrounding land uses and setting:  Briefly describe the project’s surroundings: 
Single family residential          
             
             
              

10. Other public agencies whose approval is required (e.g., permits, financing approval, or 
participation agreement.) 
Town of Paradise           
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QUESTION: 
Issues: 
 
  

 
Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 
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Less Than 
Significant 

Impact 

 
 
 

No 
Impact 

 
I.  AESTHETICS…Would the project:     
 
a)  Have a substantial adverse effect on a scenic vista? 

 
 

 
 

 
 

 

 
  

 
b)  Substantially damage scenic resources, including, but not 
limited to, trees, rock outcroppings, and historic buildings within a 
state scenic highway? 

 
 

 
 

 
 

 

 
 

 
c)  Substantially degrade the existing visual character or quality of 
the site and its surroundings? 

 
 

 
 

 
 

 

 
 

 
d)  Create a new source of substantial light or glare which would 
adversely affect day or nighttime views in the area? 

 
 

 
 

 
 

 

 

 
  

 
II.  AGRICULTURE RESOURCES:  In determining whether 
impacts to agricultural resources are significant environmental 
effects, lead agencies may refer to the California Agricultural Land 
Evaluation and Site Assessment Model (1997) prepared by the 
California Department of Conservation as an optional model to use 
in assessing impacts on agriculture and farmland.  Would the 
project: 

    

 
a)  Convert Prime Farmland, Unique Farmland, or Farmland of 
Statewide Importance (Farmland), as shown on the maps prepared 
pursuant to the Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural use? 

 
 

 
 

 
 

 

 
  

 
b)  Conflict with existing zoning for agricultural use, or a 
Williamson Act contract? 

 
 

 
 

 
 

 

 
  

 
c)  Involve other changes in the existing environment which, due 
to their location or nature, could result in conversion of Farmland, 
to non-agricultural use? 

 
 

 
 

 
 

 

  

 
III.  AIR QUALITY:  Where available, the significance criteria 
established by the applicable air quality management or air 
pollution control district may be relied upon to make the following 
determinations.  Would the project: 

    

 
a)  Conflict with or obstruct implementation of the applicable air 
quality plan? 

 
 

 
 

 
 

 

  

 
a) Violate any air quality standard or contribute substantially to 
an existing or projected air quality violation? 
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c)  Result in a cumulatively considerable net increase of any 
criteria pollutant for which the project region is non-attainment 
under an applicable federal or state ambient air quality standard 
(including releasing emissions which exceed quantitative 
thresholds for ozone precursors)? 

 
 

 
 

 
 

 

  

 
b) Expose sensitive receptors to substantial pollutant 
concentrations? 
(The District will be using heavy construction equipment including 
backhoes and pavement breakers during the project.  As with such 
construction projects a temporary increase in dust will occur.  
Road areas will be watered to reduce any dust concentrations.) 

 
 

 
 

 
 

 
 

 
e)  Create objectionable odors affecting a substantial number of 
people? 

 
 

 
 

 
 

 

  

 
IV.  BIOLOGICAL RESOURCES… Would the project: 

    

 
a)  Have a substantial adverse effect, either directly or through 
habitat modifications, on any species identified as a candidate, 
sensitive, or special status species in local or regional plans, 
policies, or regulations or by the California Department of Fish 
and Game or U.S. Fish and Wildlife Service? 

 
 

 
 

 
 

 

  

 
b)  Have a substantial adverse effect on any riparian habitat or 
other sensitive natural community identified in local or regional 
plans, policies, regulations or by the California Department of Fish 
and Game or US Fish and Wildlife Service? 

 
 

 
 

 
 

 

 
  

 
c)  Have a substantial adverse effect on federally protected 
wetlands as defined by Section 404 of the Clean Water Act 
(including, but not limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other 
means? 

 
 

 
 

 
 

 

 

 
  

 
d) Interfere substantially with the movement of any native resident 
or migratory fish or wildlife species or with established native 
resident or migratory wildlife corridors, or impede the use of 
native wildlife nursery sites? 

 
 

 
 

 
 

 

 
  

 
e)  Conflict with any local policies or ordinances protecting 
biological resources, such as a tree preservation policy or 
ordinance? 

 
 

 
 

 
 

 

 

 
  

 
f)  Conflict with the provisions of an adopted Habitat Conserva-
tion Plan, Natural Community Conservation Plan, or other 
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approved local, regional, or state habitat conservation plan?   
 
V.  CULTURAL RESOURCES… Would the project: 

    

 
a)  Cause a substantial adverse change in the significance of a 

historical resource as defined in § 15064.5? 

 
 

 
 

 
 

 

 
  

 
b)  Cause a substantial adverse change in the significance of an 
archaeological resource pursuant to § 15064.5? 

 
 

 
 

 
 

 

 
  

 
c)  Directly or indirectly destroy a unique paleontological resource 
or site or unique geologic feature? 

 
 

 
 

 
 

 

 
  

 
d)  Disturb any human remains, including those interred outside of 
formal cemeteries? 

 
 

 
 

 
 

 

 
  

 
VI.  GEOLOGY AND SOILS… Would the project: 

    

 
a)  Expose people or structures to potential substantial adverse 
effects, including the risk of loss, injury, or death involving: 

 
 

 
 

 
 

 

 
  

 
i)  Rupture of a known earthquake fault, as delineated on the most 
recent Alquist-Priolo Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on other substantial evidence 
of a known fault?  Refer to Division of Mines and Geology Special 
Publication 42. 

 
 

 
 

 
 

 

 
  

 
ii)  Strong seismic ground shaking? 

 
 

 
 

 
 

 

  
 
iii)  Seismic-related ground failure, including liquefaction? 

 
 

 
 

 
 

 

  
 
iv)  Landslides? 

 
 

 
 

 
 

 

  
 
b)  Result in substantial soil erosion or the loss of topsoil? 

 
 

 
 

 
 

 

  
 
c)  Be located on a geologic unit or soil that is unstable, or that 
would become unstable as a result of the project, and potentially 
result in on- or off-site landslide, lateral spreading, subsidence, 
liquefaction or collapse? 

 
 

 
 

 
 

 

 
  

  
d)  Be located on expansive soil, as defined in Table 18-1-B of the 
Uniform Building Code (1994), creating substantial risks to life or 
property? 
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e)  Have soils incapable of adequately supporting the use of septic 
tanks or alternative waste disposal systems where sewers are not 
available for the disposal of waste water? 

    
  

 
VII. HAZARDS AND HAZARDOUS MATERIALS… 
Would the project: 

    

 
a)  Create a significant hazard to the public or the environment 
through the routine transport, use, or disposal of hazardous 
materials? 

 
 

 
 

 
 

 

 
  

 
b)  Create a significant hazard to the public or the environment 
through reasonably foreseeable upset and accident conditions 
involving the release of hazardous materials into the environment? 

 
 

 
 

 
 

 

 
  

 
c)  Emit hazardous emissions or handle hazardous or acutely 
hazardous materials, substances, or waste within one-quarter mile 
of an existing or proposed school? 

 
 

 
 

 
 

 

 
  

 
d)  Be located on a site which is included on a list of hazardous 
materials sites compiled pursuant to Government Code § 65962.5 
and, as a result, would it create a significant hazard to the public or 
the environment? 

 
 

 
 

 
 

 

 
  

 
e)  For a project located within an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public 
airport or public use airport, would the project result in a safety 
hazard for people residing or working in the project area? 

 
 

 
 

 
 

 

 
  

 
f)  For a project within the vicinity of a private airstrip, would the 
project result in a safety hazard for people residing or working in 
the project area? 

 
 

 
 

 
 

 

 
  

 
g) Impair implementation of or physically interfere with an 
adopted emergency response plan or emergency evacuation plan? 
 
(The District will be installing a pipeline in the various streets and 
could impair traffic flows.  District personnel, trained in flagging 
and traffic control, will be controlling and monitoring traffic flow.  
In the event of a major emergency requiring use of the streets the 
District will accomplish the following:   
1)  Daily prior to start of work notify the Paradise Police 
dispatcher of the work location and traffic control measures, 
including hours of proposed work.  2)  Be prepared to control 
emergency traffic flow through the work zone as needed.  3)  Be 
prepared to immediately terminate work, backfill and repair road 
section to allow the flow of traffic to proceed uninhibited. 
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h)  Expose people or structures to a significant risk of loss, injury 
or death involving wildland fires, including where wildlands are 
adjacent to urbanized areas or where residences are intermixed 
with wildlands? 

    
  

 
VIII. HYDROLOGY AND WATER QUALITY… 
 Would the project: 

    

 
a) Violate any water quality standards or waste discharge 
requirements? 

 
 

 
 

 
 

 

 
  

b)  Substantially deplete groundwater supplies or interfere 
substantially with groundwater recharge such that there would be a 
net deficit in aquifer volume or a lowering of the local 
groundwater table level (e.g., the production rate of pre-existing 
nearby wells would drop to a level which would not support 
existing land uses or planned uses for which permits have been 
granted)? 

 
 

 
 

 

 
 

 

 
c)  Substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or 
river, in a manner which would result in substantial erosion or 
siltation on- or off-site? 

 
 

 
 

 
 

 

 
  

 
d)  Substantially alter the existing drainage pattern of the site or 
area, including through the alternation of the course of a stream or 
river, or substantially increase the rate or amount of surface runoff 
in a manner which would result in substantial flooding on- or off-
site? 

 
 

 
 

 
 

 

 
  

 
e)  Create or contribute runoff water which would exceed the 
capacity of existing or planned storm water drainage systems or 
provide substantial additional sources of polluted runoff? 

 
 

 
 

 
 

 

 
  

 
f)  Otherwise substantially degrade water quality? 

 
 

 
 

 
 

 

 
  

 
g)  Place housing within a 100-year flood hazard area as mapped 
on a federal Flood Hazard Boundary or Flood Insurance Rate Map 
or other flood hazard delineation map? 

 
 

 
 

 
 

 

 
  

 
h)  Place within a 100-year flood hazard area structures which 
would impede or redirect flood flows? 

 
 

 
 

 
 

 

 
  

 
i)  Expose people or structures to a significant risk of loss, injury 
or death involving flooding, including flooding as a result of the 
failure of a levee or dam? 
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j)  Inundation by seiche, tsunami, or mudflow? 

 
 

 
 

 
 

 

 
 
IX.  LAND USE AND PLANNING… Would the project: 

    

 
a)  Physically divide an established community? 

 
 

 
 

 
 

 

  
 
a)  Conflict with any applicable land use plan, policy, or 

regulation of an agency with jurisdiction over the project 
(including, but not limited to the general plan, specific plan, 
local coastal program. Or zoning ordinance) adopted for the 
purpose of avoiding or mitigating an environmental effect? 

 
 

 
 

 
 

 

 
  

 
b)  Conflict with any applicable habitat conservation plan or 

natural community conservation plan? 
 

 
 

 
 

 
 

 

 
  

 
X.  MINERAL RESOURCES… Would the project: 

    

 
a)  Result in the loss of availability of a known mineral resource 
that would be of value to the region and the residents of the state? 

 
 

 
 

 
 

 

 
  

 
b)  Result in the loss of availability of a locally-important mineral 
resource recovery site delineated on a local general plan, specific 
plan or other land use plan? 

 
 

 
 

 
 

 

 
  

 
 
XI.  NOISE… Would the project result in: 

    

 
a)  Exposure of persons to or generation of noise levels in excess 
of standards established in the local general plan or noise 
ordinance, or applicable standards of other agencies. 

 
 

 
 

 
 

 

 
  

 
b)  Exposure of persons to or generation of excessive groundborne 
vibration or groundborne noise levels? 

 
 

 
 

 
 

 

 
  

 
c)  A substantial permanent increase in ambient noise levels in the 
project vicinity above levels existing without the project? 

 
 

 
 

 
 

 

 
  

 
d)  A substantial temporary or periodic increase in ambient noise 
levels in the project vicinity above levels existing without the 
project? 
 
(The District will be using heavy construction equipment including 
backhoes and pavement breakers during the project.  As with all 
construction projects noise levels will increase temporarily during 
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the hours of construction.  Construction will occur during the 
hours of 7:30 a.m. to 3:00 p.m., which is in compliance with the 
noise ordinance of the Town of Paradise.) 
 
e)  For a project located within an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public 
airport or public use airport, would the project expose people 
residing or working in the project area to excessive noise levels? 

 
 

 
 

 
 

 

 
  

 
f)  For a project within the vicinity of a private airstrip, would the 
project expose people residing or working in the project area to 
excessive noise levels? 
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XII.  POPULATION AND HOUSING… Would the project: 

    

 
a) Induce substantial population growth in an area, either directly 
(for example, by proposing new homes and businesses) or directly 
(for example, through extension of roads or other infrastructure)? 
 
(The District is installing a larger main in an area currently being 
served water.  The larger main is being installed to meet required 
fire flow demands for the area and is not an extension of the 
system.  Property owners may, at the present time, improve their 
properties within the parameters set by the Town of Paradise.  
Current low fire flows may be mitigated by the installation of 
water storage tanks, wells, etc., to satisfactorily comply with Fire 
Department requirements.  A larger main does not necessarily 
increase a property owner’s ability to improve their property.) 

 
 

 
 

 
 

 

 
  

 
b)  Displace substantial numbers of existing housing, necessitating 
the construction of replacement housing elsewhere? 

 
 

 
 

 
 

 

 
  

 
c)  Displace substantial numbers of people, necessitating the 
construction of replacement housing elsewhere? 

 
 

 
 

 
 

 

 
  

 
XIII.  PUBLIC SERVICES… 

    

 
a)  Would the project result in substantial adverse physical impacts 
associated with the provision of new or physically altered 
governmental facilities, need for new or physically altered 
governmental facilities, the construction of which could cause 
significant environmental impacts, in order to maintain acceptable 
service ratios, response times or other performance objectives for 
any of the public services: 

 
 

 
 

 
 

 

 
  

 
 Fire Protection? 

 
 

 
 

 
 

 

  
     
 
 Police protection? 

 
 

 
 

 
 

 

  
 
 Schools? 

 
 

 
 

 
 

 

  
 
 Parks? 

 
 

 
 

 
 

 

  
 
 Other public facilities? 
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XIV.  RECREATION… 
a)  Would the project increase the use of existing neighborhood 
and regional parks or other recreational facilities such that 
substantial physical deterioration of the facility would occur or be 
accelerated? 

 
 

 

 
 

 

 
 

 

 

 
  

 
b)  Does the project include recreational facilities or require the 
construction or expansion of recreational facilities which might 
have an adverse physical effect on the environment? 

 
 

 

 
 

 

 
 

 

 

 
  

 
XV.  TRANSPORTATION/TRAFFIC… Would the project: 

    

a)  Cause an increase in traffic which is substantial in relation to 
the existing traffic load and capacity of the street system (i.e., 
result in a substantial increase in either the number of vehicle trips, 
the volume to capacity ratio on roads, or congestion at 
intersections)? 

 
 

 

 
 

 

 
 

 

 

 
  

 
b) Exceed, either individually or cumulatively, a level of service 
standard established by the county congestion management agency 
for designated roads or highways? 
(Temporary interruptions in traffic flow may occur, but will not be 
of significant duration.  District personnel, trained in flagging and 
traffic control, will be controlling and monitoring traffic flow.  
Construction will occur during the hours of 7:30 a.m. to 3:00 p.m.) 

 
 

 

 
 

 

 
 

 

 

  

 
c)  Result in a change in air traffic patterns, including either an 
increase in traffic levels or a change in location that results in 
substantial safety risks? 

 
 

 

 
 

 

 
 

 

 

 
  

 
d)  Substantially increase hazards due to a design feature (e.g., 
sharp curves or dangerous intersections) or incompatible uses (e.g., 
farm equipment)? 

 
 

 

 
 

 

 
 

 

 

 
  

 
e)  Result in inadequate emergency access? 

 
 

 
 

 
 

 

  
 
f)  Result in inadequate parking capacity? 

 
 

 
 

 
 

 

  
     
 
g)  Conflict with adopted policies, plans, or programs supporting 
alternative transportation (e.g., bus turnouts, bicycle racks)? 
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XVI. UTILITIES AND SERVICE SYSTEMS… 
Would the project: 

    

 
a)  Exceed wastewater treatment requirements of the applicable 
Regional Water Quality Control Board? 

 
 

 

 
 

 

 
 

 

 

 
  

 
b)  Require or result in the construction of new water or waste-
water treatment facilities or expansion of existing facilities, the 
construction of which could cause significant environmental 
effects? 

 
 

 

 
 

 

 
 

 

 

 
  

 
c)  Require or result in the construction of new storm water 
drainage facilities or expansion of existing facilities, the 
construction of which could cause significant environmental 
effects? 
 

 
 

 

 
 

 

 
 

 

 

 
  

 
d)  Have sufficient water supplies available to serve the project 
from existing entitlements and resources, or are new or expanded 
entitlements needed? 

 
 

 

 
 

 

 
 

 

 

 
  

 
e)  Result in a determination by the wastewater treatment provider 
which serves or may serve the project that it has adequate capacity 
to serve the project’s projected demand in addition to the 
provider’s existing commitments? 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 

 
  

 
f)  Be served by a landfill with sufficient permitted capacity to 
accommodate the project’s solid waste disposal needs? 

 
 

 

 
 

 

 
 

 

 

 
  

 
g)  Comply with federal, state, and local statues and regulations 
related to solid waste? 

 
 

 

 
 

 

 
 

 

 

 
  

 
XVII.  MANDATORY FINDINGS OF SIGNIFICANCE: 

    

 
a)  Does the project have the potential to degrade the quality of the 
environment, substantially reduce the habitat or a fish or wildlife 
species, cause a fish or wildlife population to drop below self-
sustaining levels, threaten to eliminate a plant or animal 
community, reduce the number or restrict the range of a rare or 
endangered plant or animal or eliminate important examples of the 
major periods of California history or prehistory? 

 
 

 

 
 

 

 
 

 

 

 
  

 
b)  Does the project have impacts that are individually limited, but 
cumulatively considerable?  (“Cumulatively considerable”  means 
th t th i t l ff t f j t id bl h
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that the incremental effects of a project are considerable when 
viewed in connection with the effects of past projects, the effects 
of other current projects, and the effects of probable future 
projects)? 
 
c)  Does the project have environmental effects which will cause 
substantial adverse effects on human beings, either directly or 
indirectly? 
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Appendix G 
 

Environmental Checklist Form 

1.  Project title: Water Main Replacement on Peck Lane, Pentz Road and Waggoner Road.  PHASE 
2 

2.  Lead agency name and address: 
PARADISE IRRIGATION DISTRICT         

      P.O. Box 2409            
Paradise, CA  95967-2409          

3.  Contact person and phone number:  Ray Auerbach, Manager, Phone:  530-877-4971   
4.  Project location:  Peck Lane from Young Avenue south approximately 1,800 feet to Sylvan Way; 

Pentz Road from Wagstaff Road south approximately 1,300 feet to Stark Lane;  and Waggoner Road 
from Lucky John Road east approximately 1,500 feet to the end of the existing water main.   

5.  Project sponsor’s name and address: 
              
              
              

6.  General plan designation:           
7.  Zoning:                
8.  Description of project:  (Describe the whole action involved, including but not limited to 

later phases of the project, and any secondary, support, or off-site features necessary for its 
implementation.) 
Installation of 1,800 feet of 6-inch C-900 PVC pipe, new fire hydrants and water meter services to 
replace existing pipeline and facilities on Peck Lane from Young Avenue to Sylvan Way;  installation 
of 1,300 feet of 12-inch C-900 PVC pipe, new fire hydrants and water meter services to replace 
existing pipeline and facilities on Pentz Road from Wagstaff Road to Stark Lane;  and installation of 
1,500 feet of 6-inch PVC pipe, new fire hydrants and water meter services to replace existing pipeline 
and facilities on Waggoner Road from Lucky John Road east.       
               
  

9.  Surrounding land uses and setting:  Briefly describe the project’s surroundings: 
Single family residential          
             
             
              

10. Other public agencies whose approval is required (e.g., permits, financing approval, or 
participation agreement.) 
Town of Paradise           
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I.  AESTHETICS…Would the project:     
 
a)  Have a substantial adverse effect on a scenic vista? 

 
 

 
 

 
 

 

 
  

 
b)  Substantially damage scenic resources, including, but not 
limited to, trees, rock outcroppings, and historic buildings within a 
state scenic highway? 

 
 

 
 

 
 

 

 
 

 
c)  Substantially degrade the existing visual character or quality of 
the site and its surroundings? 

 
 

 
 

 
 

 

 
 

 
d)  Create a new source of substantial light or glare which would 
adversely affect day or nighttime views in the area? 

 
 

 
 

 
 

 

 

 
  

 
II.  AGRICULTURE RESOURCES:  In determining whether 
impacts to agricultural resources are significant environmental 
effects, lead agencies may refer to the California Agricultural Land 
Evaluation and Site Assessment Model (1997) prepared by the 
California Department of Conservation as an optional model to use 
in assessing impacts on agriculture and farmland.  Would the 
project: 

    

 
a)  Convert Prime Farmland, Unique Farmland, or Farmland of 
Statewide Importance (Farmland), as shown on the maps prepared 
pursuant to the Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural use? 

 
 

 
 

 
 

 

 
  

 
b)  Conflict with existing zoning for agricultural use, or a 
Williamson Act contract? 

 
 

 
 

 
 

 

 
  

 
c)  Involve other changes in the existing environment which, due 
to their location or nature, could result in conversion of Farmland, 
to non-agricultural use? 

 
 

 
 

 
 

 

  

 
III.  AIR QUALITY:  Where available, the significance criteria 
established by the applicable air quality management or air 
pollution control district may be relied upon to make the following 
determinations.  Would the project: 

    

 
a)  Conflict with or obstruct implementation of the applicable air 
quality plan? 

 
 

 
 

 
 

 

  

 
c) Violate any air quality standard or contribute substantially to 

i ti j t d i lit i l ti ?
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an existing or projected air quality violation? 
 
 
c)  Result in a cumulatively considerable net increase of any 
criteria pollutant for which the project region is non-attainment 
under an applicable federal or state ambient air quality standard 
(including releasing emissions which exceed quantitative 
thresholds for ozone precursors)? 

 
 

 
 

 
 

 

  

 
d) Expose sensitive receptors to substantial pollutant 
concentrations? 
(The District will be using heavy construction equipment including 
backhoes and pavement breakers during the project.  As with such 
construction projects a temporary increase in dust will occur.  
Road areas will be watered to reduce any dust concentrations.) 

 
 

 
 

 
 

 
 

 
e)  Create objectionable odors affecting a substantial number of 
people? 

 
 

 
 

 
 

 

  

 
IV.  BIOLOGICAL RESOURCES… Would the project: 

    

 
a)  Have a substantial adverse effect, either directly or through 
habitat modifications, on any species identified as a candidate, 
sensitive, or special status species in local or regional plans, 
policies, or regulations or by the California Department of Fish 
and Game or U.S. Fish and Wildlife Service? 

 
 

 
 

 
 

 

  

 
b)  Have a substantial adverse effect on any riparian habitat or 
other sensitive natural community identified in local or regional 
plans, policies, regulations or by the California Department of Fish 
and Game or US Fish and Wildlife Service? 

 
 

 
 

 
 

 

 
  

 
c)  Have a substantial adverse effect on federally protected 
wetlands as defined by Section 404 of the Clean Water Act 
(including, but not limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other 
means? 

 
 

 
 

 
 

 

 

 
  

 
d) Interfere substantially with the movement of any native resident 
or migratory fish or wildlife species or with established native 
resident or migratory wildlife corridors, or impede the use of 
native wildlife nursery sites? 

 
 

 
 

 
 

 

 
  

 
e)  Conflict with any local policies or ordinances protecting 
biological resources, such as a tree preservation policy or 
ordinance? 

 
 

 
 

 
 

 

 

 
  

 
f)  Conflict with the provisions of an adopted Habitat Conserva-
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tion Plan, Natural Community Conservation Plan, or other 
approved local, regional, or state habitat conservation plan? 

    
  

 
V.  CULTURAL RESOURCES… Would the project: 

    

 
b)  Cause a substantial adverse change in the significance of a 

historical resource as defined in § 15064.5? 

 
 

 
 

 
 

 

 
  

 
b)  Cause a substantial adverse change in the significance of an 
archaeological resource pursuant to § 15064.5? 

 
 

 
 

 
 

 

 
  

 
c)  Directly or indirectly destroy a unique paleontological resource 
or site or unique geologic feature? 

 
 

 
 

 
 

 

 
  

 
d)  Disturb any human remains, including those interred outside of 
formal cemeteries? 

 
 

 
 

 
 

 

 
  

 
VI.  GEOLOGY AND SOILS… Would the project: 

    

 
a)  Expose people or structures to potential substantial adverse 
effects, including the risk of loss, injury, or death involving: 

 
 

 
 

 
 

 

 
  

 
i)  Rupture of a known earthquake fault, as delineated on the most 
recent Alquist-Priolo Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on other substantial evidence 
of a known fault?  Refer to Division of Mines and Geology Special 
Publication 42. 

 
 

 
 

 
 

 

 
  

 
ii)  Strong seismic ground shaking? 

 
 

 
 

 
 

 

  
 
iii)  Seismic-related ground failure, including liquefaction? 

 
 

 
 

 
 

 

  
 
iv)  Landslides? 

 
 

 
 

 
 

 

  
 
b)  Result in substantial soil erosion or the loss of topsoil? 

 
 

 
 

 
 

 

  
 
c)  Be located on a geologic unit or soil that is unstable, or that 
would become unstable as a result of the project, and potentially 
result in on- or off-site landslide, lateral spreading, subsidence, 
liquefaction or collapse? 

 
 

 
 

 
 

 

 
  

  
d)  Be located on expansive soil, as defined in Table 18-1-B of the 
Uniform Building Code (1994), creating substantial risks to life or 
property? 
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e)  Have soils incapable of adequately supporting the use of septic 
tanks or alternative waste disposal systems where sewers are not 
available for the disposal of waste water? 

 
 

 
 

 
 

 

 
  

 
VIII. HAZARDS AND HAZARDOUS MATERIALS… 
Would the project: 

    

 
a)  Create a significant hazard to the public or the environment 
through the routine transport, use, or disposal of hazardous 
materials? 

 
 

 
 

 
 

 

 
  

 
b)  Create a significant hazard to the public or the environment 
through reasonably foreseeable upset and accident conditions 
involving the release of hazardous materials into the environment? 

 
 

 
 

 
 

 

 
  

 
c)  Emit hazardous emissions or handle hazardous or acutely 
hazardous materials, substances, or waste within one-quarter mile 
of an existing or proposed school? 

 
 

 
 

 
 

 

 
  

 
d)  Be located on a site which is included on a list of hazardous 
materials sites compiled pursuant to Government Code § 65962.5 
and, as a result, would it create a significant hazard to the public or 
the environment? 

 
 

 
 

 
 

 

 
  

 
e)  For a project located within an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public 
airport or public use airport, would the project result in a safety 
hazard for people residing or working in the project area? 

 
 

 
 

 
 

 

 
  

 
f)  For a project within the vicinity of a private airstrip, would the 
project result in a safety hazard for people residing or working in 
the project area? 

 
 

 
 

 
 

 

 
  

 
g) Impair implementation of or physically interfere with an 
adopted emergency response plan or emergency evacuation plan? 
 
(The District will be installing a pipeline in the various streets and 
could impair traffic flows.  District personnel, trained in flagging 
and traffic control, will be controlling and monitoring traffic flow.  
In the event of a major emergency requiring use of the streets the 
District will accomplish the following:   
1)  Daily prior to start of work notify the Paradise Police 
dispatcher of the work location and traffic control measures, 
including hours of proposed work.  2)  Be prepared to control 
emergency traffic flow through the work zone as needed.  3)  Be 
prepared to immediately terminate work, backfill and repair road 
section to allow the flow of traffic to proceed uninhibited. 
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h)  Expose people or structures to a significant risk of loss, injury 
or death involving wildland fires, including where wildlands are 
adjacent to urbanized areas or where residences are intermixed 
with wildlands? 

 
 

 
 

 
 

 

 
  

 
IX.  HYDROLOGY AND WATER QUALITY… 
 Would the project: 

    

 
a) Violate any water quality standards or waste discharge 
requirements? 

 
 

 
 

 
 

 

 
  

b)  Substantially deplete groundwater supplies or interfere 
substantially with groundwater recharge such that there would be a 
net deficit in aquifer volume or a lowering of the local 
groundwater table level (e.g., the production rate of pre-existing 
nearby wells would drop to a level which would not support 
existing land uses or planned uses for which permits have been 
granted)? 

 
 

 
 

 

 
 

 

 
d)  Substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or 
river, in a manner which would result in substantial erosion or 
siltation on- or off-site? 

 
 

 
 

 
 

 

 
  

 
d)  Substantially alter the existing drainage pattern of the site or 
area, including through the alternation of the course of a stream or 
river, or substantially increase the rate or amount of surface runoff 
in a manner which would result in substantial flooding on- or off-
site? 

 
 

 
 

 
 

 

 
  

 
e)  Create or contribute runoff water which would exceed the 
capacity of existing or planned storm water drainage systems or 
provide substantial additional sources of polluted runoff? 

 
 

 
 

 
 

 

 
  

 
f)  Otherwise substantially degrade water quality? 

 
 

 
 

 
 

 

 
  

 
g)  Place housing within a 100-year flood hazard area as mapped 
on a federal Flood Hazard Boundary or Flood Insurance Rate Map 
or other flood hazard delineation map? 

 
 

 
 

 
 

 

 
  

 
h)  Place within a 100-year flood hazard area structures which 
would impede or redirect flood flows? 

 
 

 
 

 
 

 

 
  

 
i)  Expose people or structures to a significant risk of loss, injury 
or death involving flooding, including flooding as a result of the 
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failure of a levee or dam?   
 
j)  Inundation by seiche, tsunami, or mudflow? 

 
 

 
 

 
 

 

 
 
IX.  LAND USE AND PLANNING… Would the project: 

    

 
a)  Physically divide an established community? 

 
 

 
 

 
 

 

  
 
c)  Conflict with any applicable land use plan, policy, or 

regulation of an agency with jurisdiction over the project 
(including, but not limited to the general plan, specific plan, 
local coastal program. Or zoning ordinance) adopted for the 
purpose of avoiding or mitigating an environmental effect? 

 
 

 
 

 
 

 

 
  

 
d)  Conflict with any applicable habitat conservation plan or 

natural community conservation plan? 
 

 
 

 
 

 
 

 

 
  

 
X.  MINERAL RESOURCES… Would the project: 

    

 
a)  Result in the loss of availability of a known mineral resource 
that would be of value to the region and the residents of the state? 

 
 

 
 

 
 

 

 
  

 
b)  Result in the loss of availability of a locally-important mineral 
resource recovery site delineated on a local general plan, specific 
plan or other land use plan? 

 
 

 
 

 
 

 

 
  

 
 
XI.  NOISE… Would the project result in: 

    

 
a)  Exposure of persons to or generation of noise levels in excess 
of standards established in the local general plan or noise 
ordinance, or applicable standards of other agencies. 

 
 

 
 

 
 

 

 
  

 
b)  Exposure of persons to or generation of excessive groundborne 
vibration or groundborne noise levels? 

 
 

 
 

 
 

 

 
  

 
c)  A substantial permanent increase in ambient noise levels in the 
project vicinity above levels existing without the project? 

 
 

 
 

 
 

 

 
  

 
e)  A substantial temporary or periodic increase in ambient noise 
levels in the project vicinity above levels existing without the 
project? 
 
(The District will be using heavy construction equipment including 
backhoes and pavement breakers during the project.  As with all 
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construction projects noise levels will increase temporarily during 
the hours of construction.  Construction will occur during the 
hours of 7:30 a.m. to 3:00 p.m., which is in compliance with the 
noise ordinance of the Town of Paradise.) 
 
e)  For a project located within an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public 
airport or public use airport, would the project expose people 
residing or working in the project area to excessive noise levels? 

 
 

 
 

 
 

 

 
  

 
f)  For a project within the vicinity of a private airstrip, would the 
project expose people residing or working in the project area to 
excessive noise levels? 
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XII.  POPULATION AND HOUSING… Would the project: 

    

 
c) Induce substantial population growth in an area, either directly 
(for example, by proposing new homes and businesses) or directly 
(for example, through extension of roads or other infrastructure)? 
 
(The District is installing a larger main in an area currently being 
served water.  The larger main is being installed to meet required 
fire flow demands for the area and is not an extension of the 
system.  Property owners may, at the present time, improve their 
properties within the parameters set by the Town of Paradise.  
Current low fire flows may be mitigated by the installation of 
water storage tanks, wells, etc., to satisfactorily comply with Fire 
Department requirements.  A larger main does not necessarily 
increase a property owner’s ability to improve their property.) 

 
 

 
 

 
 

 

 
  

 
b)  Displace substantial numbers of existing housing, necessitating 
the construction of replacement housing elsewhere? 

 
 

 
 

 
 

 

 
  

 
c)  Displace substantial numbers of people, necessitating the 
construction of replacement housing elsewhere? 

 
 

 
 

 
 

 

 
  

 
XIII.  PUBLIC SERVICES… 

    

 
a)  Would the project result in substantial adverse physical impacts 
associated with the provision of new or physically altered 
governmental facilities, need for new or physically altered 
governmental facilities, the construction of which could cause 
significant environmental impacts, in order to maintain acceptable 
service ratios, response times or other performance objectives for 
any of the public services: 

 
 

 
 

 
 

 

 
  

 
 Fire Protection? 

 
 

 
 

 
 

 

  
     
 
 Police protection? 

 
 

 
 

 
 

 

  
 
 Schools? 

 
 

 
 

 
 

 

  
 
 Parks? 

 
 

 
 

 
 

 

  
 
 Other public facilities? 
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XIV.  RECREATION… 
a)  Would the project increase the use of existing neighborhood 
and regional parks or other recreational facilities such that 
substantial physical deterioration of the facility would occur or be 
accelerated? 

 
 

 

 
 

 

 
 

 

 

 
  

 
b)  Does the project include recreational facilities or require the 
construction or expansion of recreational facilities which might 
have an adverse physical effect on the environment? 

 
 

 

 
 

 

 
 

 

 

 
  

 
XV.  TRANSPORTATION/TRAFFIC… Would the project: 

    

a)  Cause an increase in traffic which is substantial in relation to 
the existing traffic load and capacity of the street system (i.e., 
result in a substantial increase in either the number of vehicle trips, 
the volume to capacity ratio on roads, or congestion at 
intersections)? 

 
 

 

 
 

 

 
 

 

 

 
  

 
d) Exceed, either individually or cumulatively, a level of service 
standard established by the county congestion management agency 
for designated roads or highways? 
(Temporary interruptions in traffic flow may occur, but will not be 
of significant duration.  District personnel, trained in flagging and 
traffic control, will be controlling and monitoring traffic flow.  
Construction will occur during the hours of 7:30 a.m. to 3:00 p.m.) 

 
 

 

 
 

 

 
 

 

 

  

 
c)  Result in a change in air traffic patterns, including either an 
increase in traffic levels or a change in location that results in 
substantial safety risks? 

 
 

 

 
 

 

 
 

 

 

 
  

 
d)  Substantially increase hazards due to a design feature (e.g., 
sharp curves or dangerous intersections) or incompatible uses (e.g., 
farm equipment)? 

 
 

 

 
 

 

 
 

 

 

 
  

 
e)  Result in inadequate emergency access? 

 
 

 
 

 
 

 

  
 
f)  Result in inadequate parking capacity? 

 
 

 
 

 
 

 

  
     
 
g)  Conflict with adopted policies, plans, or programs supporting 
alternative transportation (e.g., bus turnouts, bicycle racks)? 
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XVII. UTILITIES AND SERVICE SYSTEMS… 
Would the project: 

    

 
a)  Exceed wastewater treatment requirements of the applicable 
Regional Water Quality Control Board? 

 
 

 

 
 

 

 
 

 

 

 
  

 
b)  Require or result in the construction of new water or waste-
water treatment facilities or expansion of existing facilities, the 
construction of which could cause significant environmental 
effects? 

 
 

 

 
 

 

 
 

 

 

 
  

 
d)  Require or result in the construction of new storm water 
drainage facilities or expansion of existing facilities, the 
construction of which could cause significant environmental 
effects? 
 

 
 

 

 
 

 

 
 

 

 

 
  

 
d)  Have sufficient water supplies available to serve the project 
from existing entitlements and resources, or are new or expanded 
entitlements needed? 

 
 

 

 

 

 
 

 

 

 
  

 
e)  Result in a determination by the wastewater treatment provider 
which serves or may serve the project that it has adequate capacity 
to serve the project’s projected demand in addition to the 
provider’s existing commitments? 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 

 
  

 
f)  Be served by a landfill with sufficient permitted capacity to 
accommodate the project’s solid waste disposal needs? 

 
 

 

 
 

 

 
 

 

 

 
  

 
g)  Comply with federal, state, and local statues and regulations 
related to solid waste? 

 
 

 

 
 

 

 
 

 

 

 
  

 
XVII.  MANDATORY FINDINGS OF SIGNIFICANCE: 

    

 
a)  Does the project have the potential to degrade the quality of the 
environment, substantially reduce the habitat or a fish or wildlife 
species, cause a fish or wildlife population to drop below self-
sustaining levels, threaten to eliminate a plant or animal 
community, reduce the number or restrict the range of a rare or 
endangered plant or animal or eliminate important examples of the 
major periods of California history or prehistory? 

 
 

 

 
 

 

 
 

 

 

 
  

 
b)  Does the project have impacts that are individually limited, but 
cumulatively considerable?  (“Cumulatively considerable”  means 
th t th i t l ff t f j t id bl h

 
 

 

 
 

 

 
 

 

 

 
  



 
  Less Than   

 
Potentially 
Significant 

Impact 

Significant 
With 

Mitigation 
Incorporation 

 
Less Than 
Significant 

Impact 

 
 

No 
Impact 

 
 
that the incremental effects of a project are considerable when 
viewed in connection with the effects of past projects, the effects 
of other current projects, and the effects of probable future 
projects)? 
 
c)  Does the project have environmental effects which will cause 
substantial adverse effects on human beings, either directly or 
indirectly? 
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Appendix G 
 

Environmental Checklist Form 
 

1.  Project title:  Water Main Replacement on Azalea Lane, Central Park Drive, Cindy Lane, 
Copeland Road, Crestview Drive, Hayes Lane, Lancaster Drive, and Squire Lane.  PHASE 3   

2.  Lead agency name and address: 
PARADISE IRRIGATION DISTRICT         

      P.O. Box 2409            
Paradise, CA  95967-2409          

3.  Contact person and phone number:  Ray Auerbach, Manager, Phone:  530-877-4971   
4.  Project location:  Azalea Lane and Cindy Lane from Azalea Lane and Bille Road north 

approximately 1,600 feet on Azalea Lane to Cindy Lane, thence along Cindy Lane east approximately 
300 feet to Harvey Road; Central Park Drive from Maxwell Drive east approximately 2,500 feet to a 
point approximately adjacent 1043 Central Park Drive;  Cindy Lane from Harvey Road east 
approximately 350 feet to Tabernacle Lane;  Copeland Road from Elliott Road south approximately 
1,400 feet to Nunneley Road;  Crestview Drive from Oakmore Drive northeast approximately 1,200 
feet to Valley View Drive;   Hayes Lane from Oliver Road south approximately 450 feet to the end of 
the road;  Lancaster Drive, from Bille Road north approximately 350 feet to Lancaster Drive;  and 
Squire Lane from Bennett Road north approximately 450 feet to the end of the road.    

5.  Project sponsor’s name and address: 
              

6.  General plan designation:           
7.  Zoning:                
8.  Description of project:  (Describe the whole action involved, including but not limited to 

later phases of the project, and any secondary, support, or off-site features necessary for its 
implementation.) 
Installation of 1,900 feet of 6-inch C-900 PVC pipe, new fire hydrants and water meter services to 
replace existing pipeline and facilities on Azalea Lane from Bille Road to Cindy Lane, and on Cindy 
Lane from Azalea Lane to Harvey Road;  installation of 2,500 feet of 6-inch C900 PVC pipe, new fire 
hydrants and water meter services to replace existing pipeline and facilities on Central Park Drive 
from Maxwell Drive east; installation of 350 feet of 6-inch C-900 PVC pipe, new fire hydrants and 
water meter services to replace existing pipeline and facilities on Cindy Lane from Harvey Road to 
Tabernacle Lane;  installation of 1,400 feet of 6-inch C-900 PVC pipe, new fire hydrants and water 
meter services to replace existing pipeline and facilities on Copeland Road from Elliott Road to 
Nunneley Road;  installation of 1,200 feet of 8-inch PVC pipe, new fire hydrants and water meter 
services to replace existing pipeline and facilities on Crestview Drive from Oakmore Drive to Valley 
View Drive;  installation of 450 feet of 6-inch C-900 PVC pipe, new fire hydrants and water meter 
services to replace existing pipeline and facilities on Hayes Lane from Oliver Road south,  installation 
of 350 feet of 8-inch C-900 PVC pipe, new fire hydrants and water meter services to replace existing 
pipeline and facilities on Lancaster Drive from Bille Road to Lancaster Drive;  and installation of 450 
feet of 6-inch PVC pipe, new fire hydrants and water meter services to replace existing pipeline and 
facilities on Squire Lane from Bennett Road north.             
  

9.  Surrounding land uses and setting:  Briefly describe the project’s surroundings: 
Single family residential          
              

10. Other public agencies whose approval is required (e.g., permits, financing approval, or 
participation agreement.) 
Town of Paradise            
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I.  AESTHETICS…Would the project:     
 
a)  Have a substantial adverse effect on a scenic vista? 

 
 

 
 

 
 

 

 
  

 
b)  Substantially damage scenic resources, including, but not 
limited to, trees, rock outcroppings, and historic buildings within a 
state scenic highway? 

 
 

 
 

 
 

 

 
 

 
c)  Substantially degrade the existing visual character or quality of 
the site and its surroundings? 

 
 

 
 

 
 

 

 
 

 
d)  Create a new source of substantial light or glare which would 
adversely affect day or nighttime views in the area? 

 
 

 
 

 
 

 

 

 
  

 
II.  AGRICULTURE RESOURCES:  In determining whether 
impacts to agricultural resources are significant environmental 
effects, lead agencies may refer to the California Agricultural Land 
Evaluation and Site Assessment Model (1997) prepared by the 
California Department of Conservation as an optional model to use 
in assessing impacts on agriculture and farmland.  Would the 
project: 

    

 
a)  Convert Prime Farmland, Unique Farmland, or Farmland of 
Statewide Importance (Farmland), as shown on the maps prepared 
pursuant to the Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural use? 

 
 

 
 

 
 

 

 
  

 
b)  Conflict with existing zoning for agricultural use, or a 
Williamson Act contract? 

 
 

 
 

 
 

 

 
  

 
c)  Involve other changes in the existing environment which, due 
to their location or nature, could result in conversion of Farmland, 
to non-agricultural use? 

 
 

 
 

 
 

 

  

 
III.  AIR QUALITY:  Where available, the significance criteria 
established by the applicable air quality management or air 
pollution control district may be relied upon to make the following 
determinations.  Would the project: 

    

 
a)  Conflict with or obstruct implementation of the applicable air 
quality plan? 
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e) Violate any air quality standard or contribute substantially to 
an existing or projected air quality violation? 
 

     

 
c)  Result in a cumulatively considerable net increase of any 
criteria pollutant for which the project region is non-attainment 
under an applicable federal or state ambient air quality standard 
(including releasing emissions which exceed quantitative 
thresholds for ozone precursors)? 

 
 

 
 

 
 

 

  

 
f) Expose sensitive receptors to substantial pollutant 
concentrations? 
(The District will be using heavy construction equipment including 
backhoes and pavement breakers during the project.  As with such 
construction projects a temporary increase in dust will occur.  
Road areas will be watered to reduce any dust concentrations.) 

 
 

 
 

 
 

 
 

 
e)  Create objectionable odors affecting a substantial number of 
people? 

 
 

 
 

 
 

 

  

 
IV.  BIOLOGICAL RESOURCES… Would the project: 

    

 
a)  Have a substantial adverse effect, either directly or through 
habitat modifications, on any species identified as a candidate, 
sensitive, or special status species in local or regional plans, 
policies, or regulations or by the California Department of Fish 
and Game or U.S. Fish and Wildlife Service? 

 
 

 
 

 
 

 

  

 
b)  Have a substantial adverse effect on any riparian habitat or 
other sensitive natural community identified in local or regional 
plans, policies, regulations or by the California Department of Fish 
and Game or US Fish and Wildlife Service? 

 
 

 
 

 
 

 

 
  

 
c)  Have a substantial adverse effect on federally protected 
wetlands as defined by Section 404 of the Clean Water Act 
(including, but not limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other 
means? 

 
 

 
 

 
 

 

 

 
  

 
d) Interfere substantially with the movement of any native resident 
or migratory fish or wildlife species or with established native 
resident or migratory wildlife corridors, or impede the use of 
native wildlife nursery sites? 

 
 

 
 

 
 

 

 
  

 
e)  Conflict with any local policies or ordinances protecting 
biological resources, such as a tree preservation policy or 
ordinance? 
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f)  Conflict with the provisions of an adopted Habitat Conserva-
tion Plan, Natural Community Conservation Plan, or other 
approved local, regional, or state habitat conservation plan? 

    
  

 
V.  CULTURAL RESOURCES… Would the project: 

    

 
c)  Cause a substantial adverse change in the significance of a 

historical resource as defined in § 15064.5? 

 
 

 
 

 
 

 

 
  

 
b)  Cause a substantial adverse change in the significance of an 
archaeological resource pursuant to § 15064.5? 

 
 

 
 

 
 

 

 
  

 
c)  Directly or indirectly destroy a unique paleontological resource 
or site or unique geologic feature? 

 
 

 
 

 
 

 

 
  

 
d)  Disturb any human remains, including those interred outside of 
formal cemeteries? 

 
 

 
 

 
 

 

 
  

 
VI.  GEOLOGY AND SOILS… Would the project: 

    

 
a)  Expose people or structures to potential substantial adverse 
effects, including the risk of loss, injury, or death involving: 

 
 

 
 

 
 

 

 
  

 
i)  Rupture of a known earthquake fault, as delineated on the most 
recent Alquist-Priolo Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on other substantial evidence 
of a known fault?  Refer to Division of Mines and Geology Special 
Publication 42. 

 
 

 
 

 
 

 

 
  

 
ii)  Strong seismic ground shaking? 

 
 

 
 

 
 

 

  
 
iii)  Seismic-related ground failure, including liquefaction? 

 
 

 
 

 
 

 

  
 
iv)  Landslides? 

 
 

 
 

 
 

 

  
 
b)  Result in substantial soil erosion or the loss of topsoil? 

 
 

 
 

 
 

 

  
 
c)  Be located on a geologic unit or soil that is unstable, or that 
would become unstable as a result of the project, and potentially 
result in on- or off-site landslide, lateral spreading, subsidence, 
liquefaction or collapse? 

 
 

 
 

 
 

 

 
  

  
d)  Be located on expansive soil, as defined in Table 18-1-B of the 
Uniform Building Code (1994), creating substantial risks to life or 

t ?
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property? 
 
e)  Have soils incapable of adequately supporting the use of septic 
tanks or alternative waste disposal systems where sewers are not 
available for the disposal of waste water? 

 
 

 
 

 
 

 

 
  

 
IX.  HAZARDS AND HAZARDOUS MATERIALS… 
Would the project: 

    

 
a)  Create a significant hazard to the public or the environment 
through the routine transport, use, or disposal of hazardous 
materials? 

 
 

 
 

 
 

 

 
  

 
b)  Create a significant hazard to the public or the environment 
through reasonably foreseeable upset and accident conditions 
involving the release of hazardous materials into the environment? 

 
 

 
 

 
 

 

 
  

 
c)  Emit hazardous emissions or handle hazardous or acutely 
hazardous materials, substances, or waste within one-quarter mile 
of an existing or proposed school? 

 
 

 
 

 
 

 

 
  

 
d)  Be located on a site which is included on a list of hazardous 
materials sites compiled pursuant to Government Code § 65962.5 
and, as a result, would it create a significant hazard to the public or 
the environment? 

 
 

 
 

 
 

 

 
  

 
e)  For a project located within an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public 
airport or public use airport, would the project result in a safety 
hazard for people residing or working in the project area? 

 
 

 
 

 
 

 

 
  

 
f)  For a project within the vicinity of a private airstrip, would the 
project result in a safety hazard for people residing or working in 
the project area? 

 
 

 
 

 
 

 

 
  

 
g) Impair implementation of or physically interfere with an 
adopted emergency response plan or emergency evacuation plan? 
 
(The District will be installing a pipeline in the various streets and 
could impair traffic flows.  District personnel, trained in flagging 
and traffic control, will be controlling and monitoring traffic flow.  
In the event of a major emergency requiring use of the streets the 
District will accomplish the following:   
1)  Daily prior to start of work notify the Paradise Police 
dispatcher of the work location and traffic control measures, 
including hours of proposed work.  2)  Be prepared to control 
emergency traffic flow through the work zone as needed.  3)  Be 
prepared to immediately terminate work, backfill and repair road 
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section to allow the flow of traffic to proceed uninhibited. 
 
h)  Expose people or structures to a significant risk of loss, injury 
or death involving wildland fires, including where wildlands are 
adjacent to urbanized areas or where residences are intermixed 
with wildlands? 

 
 

 
 

 
 

 

 
  

 
X.  HYDROLOGY AND WATER QUALITY… 
 Would the project: 

    

 
a) Violate any water quality standards or waste discharge 
requirements? 

 
 

 
 

 
 

 

 
  

b)  Substantially deplete groundwater supplies or interfere 
substantially with groundwater recharge such that there would be a 
net deficit in aquifer volume or a lowering of the local 
groundwater table level (e.g., the production rate of pre-existing 
nearby wells would drop to a level which would not support 
existing land uses or planned uses for which permits have been 
granted)? 

 
 

 
 

 

 
 

 

 
e)  Substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream or 
river, in a manner which would result in substantial erosion or 
siltation on- or off-site? 

 
 

 
 

 
 

 

 
  

 
d)  Substantially alter the existing drainage pattern of the site or 
area, including through the alternation of the course of a stream or 
river, or substantially increase the rate or amount of surface runoff 
in a manner which would result in substantial flooding on- or off-
site? 

 
 

 
 

 
 

 

 
  

 
e)  Create or contribute runoff water which would exceed the 
capacity of existing or planned storm water drainage systems or 
provide substantial additional sources of polluted runoff? 

 
 

 
 

 
 

 

 
  

 
f)  Otherwise substantially degrade water quality? 

 
 

 
 

 
 

 

 
  

 
g)  Place housing within a 100-year flood hazard area as mapped 
on a federal Flood Hazard Boundary or Flood Insurance Rate Map 
or other flood hazard delineation map? 

 
 

 
 

 
 

 

 
  

 
h)  Place within a 100-year flood hazard area structures which 
would impede or redirect flood flows? 

 
 

 
 

 
 

 

 
  

 
i)  Expose people or structures to a significant risk of loss, injury 
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or death involving flooding, including flooding as a result of the 
failure of a levee or dam? 

    
  

 
j)  Inundation by seiche, tsunami, or mudflow? 

 
 

 
 

 
 

 

 
 
IX.  LAND USE AND PLANNING… Would the project: 

    

 
a)  Physically divide an established community? 

 
 

 
 

 
 

 

  
 
e)  Conflict with any applicable land use plan, policy, or 

regulation of an agency with jurisdiction over the project 
(including, but not limited to the general plan, specific plan, 
local coastal program. Or zoning ordinance) adopted for the 
purpose of avoiding or mitigating an environmental effect? 

 
 

 
 

 
 

 

 
  

 
f)  Conflict with any applicable habitat conservation plan or 

natural community conservation plan? 
 

 
 

 
 

 
 

 

 
  

 
X.  MINERAL RESOURCES… Would the project: 

    

 
a)  Result in the loss of availability of a known mineral resource 
that would be of value to the region and the residents of the state? 

 
 

 
 

 
 

 

 
  

 
b)  Result in the loss of availability of a locally-important mineral 
resource recovery site delineated on a local general plan, specific 
plan or other land use plan? 

 
 

 
 

 
 

 

 
  

 
 
XI.  NOISE… Would the project result in: 

    

 
a)  Exposure of persons to or generation of noise levels in excess 
of standards established in the local general plan or noise 
ordinance, or applicable standards of other agencies. 

 
 

 
 

 
 

 

 
  

 
b)  Exposure of persons to or generation of excessive groundborne 
vibration or groundborne noise levels? 

 
 

 
 

 
 

 

 
  

 
c)  A substantial permanent increase in ambient noise levels in the 
project vicinity above levels existing without the project? 

 
 

 
 

 
 

 

 
  

 
f)  A substantial temporary or periodic increase in ambient noise 
levels in the project vicinity above levels existing without the 
project? 
 
(The District will be using heavy construction equipment including 
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backhoes and pavement breakers during the project.  As with all 
construction projects noise levels will increase temporarily during 
the hours of construction.  Construction will occur during the 
hours of 7:30 a.m. to 3:00 p.m., which is in compliance with the 
noise ordinance of the Town of Paradise.) 
 
e)  For a project located within an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public 
airport or public use airport, would the project expose people 
residing or working in the project area to excessive noise levels? 

 
 

 
 

 
 

 

 
  

 
f)  For a project within the vicinity of a private airstrip, would the 
project expose people residing or working in the project area to 
excessive noise levels? 
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XII.  POPULATION AND HOUSING… Would the project: 

    

 
e) Induce substantial population growth in an area, either directly 
(for example, by proposing new homes and businesses) or directly 
(for example, through extension of roads or other infrastructure)? 
 
(The District is installing a larger main in an area currently being 
served water.  The larger main is being installed to meet required 
fire flow demands for the area and is not an extension of the 
system.  Property owners may, at the present time, improve their 
properties within the parameters set by the Town of Paradise.  
Current low fire flows may be mitigated by the installation of 
water storage tanks, wells, etc., to satisfactorily comply with Fire 
Department requirements.  A larger main does not necessarily 
increase a property owner’s ability to improve their property.) 

 
 

 
 

 
 

 

 
  

 
b)  Displace substantial numbers of existing housing, necessitating 
the construction of replacement housing elsewhere? 

 
 

 
 

 
 

 

 
  

 
c)  Displace substantial numbers of people, necessitating the 
construction of replacement housing elsewhere? 

 
 

 
 

 
 

 

 
  

 
XIII.  PUBLIC SERVICES… 

    

 
a)  Would the project result in substantial adverse physical impacts 
associated with the provision of new or physically altered 
governmental facilities, need for new or physically altered 
governmental facilities, the construction of which could cause 
significant environmental impacts, in order to maintain acceptable 
service ratios, response times or other performance objectives for 
any of the public services: 

 
 

 
 

 
 

 

 
  

 
 Fire Protection? 

 
 

 
 

 
 

 

  
     
 
 Police protection? 

 
 

 
 

 
 

 

  
 
 Schools? 

 
 

 
 

 
 

 

  
 
 Parks? 

 
 

 
 

 
 

 

  
 
 Other public facilities? 
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XIV.  RECREATION… 
a)  Would the project increase the use of existing neighborhood 
and regional parks or other recreational facilities such that 
substantial physical deterioration of the facility would occur or be 
accelerated? 

 
 

 

 
 

 

 
 

 

 

 
  

 
b)  Does the project include recreational facilities or require the 
construction or expansion of recreational facilities which might 
have an adverse physical effect on the environment? 

 
 

 

 
 

 

 
 

 

 

 
  

 
XV.  TRANSPORTATION/TRAFFIC… Would the project: 

    

a)  Cause an increase in traffic which is substantial in relation to 
the existing traffic load and capacity of the street system (i.e., 
result in a substantial increase in either the number of vehicle trips, 
the volume to capacity ratio on roads, or congestion at 
intersections)? 

 
 

 

 
 

 

 
 

 

 

 
  

 
f) Exceed, either individually or cumulatively, a level of service 
standard established by the county congestion management agency 
for designated roads or highways? 
(Temporary interruptions in traffic flow may occur, but will not be 
of significant duration.  District personnel, trained in flagging and 
traffic control, will be controlling and monitoring traffic flow.  
Construction will occur during the hours of 7:30 a.m. to 3:00 p.m.) 

 
 

 

 
 

 

 
 

 

 

  

 
c)  Result in a change in air traffic patterns, including either an 
increase in traffic levels or a change in location that results in 
substantial safety risks? 

 
 

 

 
 

 

 
 

 

 

 
  

 
d)  Substantially increase hazards due to a design feature (e.g., 
sharp curves or dangerous intersections) or incompatible uses (e.g., 
farm equipment)? 

 
 

 

 
 

 

 
 

 

 

 
  

 
e)  Result in inadequate emergency access? 

 
 

 
 

 
 

 

  
 
f)  Result in inadequate parking capacity? 

 
 

 
 

 
 

 

  
     
 
g)  Conflict with adopted policies, plans, or programs supporting 
alternative transportation (e.g., bus turnouts, bicycle racks)? 
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XVIII. UTILITIES AND SERVICE SYSTEMS… 
Would the project: 

    

 
a)  Exceed wastewater treatment requirements of the applicable 
Regional Water Quality Control Board? 

 
 

 

 
 

 

 
 

 

 

 
  

 
b)  Require or result in the construction of new water or waste-
water treatment facilities or expansion of existing facilities, the 
construction of which could cause significant environmental 
effects? 

 
 

 

 
 

 

 
 

 

 

 
  

 
e)  Require or result in the construction of new storm water 
drainage facilities or expansion of existing facilities, the 
construction of which could cause significant environmental 
effects? 
 

 
 

 

 
 

 

 
 

 

 

 
  

 
d)  Have sufficient water supplies available to serve the project 
from existing entitlements and resources, or are new or expanded 
entitlements needed? 

 
 

 

 
 

 

 
 

 

 

 
  

 
e)  Result in a determination by the wastewater treatment provider 
which serves or may serve the project that it has adequate capacity 
to serve the project’s projected demand in addition to the 
provider’s existing commitments? 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 

 
  

 
f)  Be served by a landfill with sufficient permitted capacity to 
accommodate the project’s solid waste disposal needs? 

 
 

 

 
 

 

 
 

 

 

 
  

 
g)  Comply with federal, state, and local statues and regulations 
related to solid waste? 

 
 

 

 
 

 

 
 

 

 

 
  

 
XVII.  MANDATORY FINDINGS OF SIGNIFICANCE: 

    

 
a)  Does the project have the potential to degrade the quality of the 
environment, substantially reduce the habitat or a fish or wildlife 
species, cause a fish or wildlife population to drop below self-
sustaining levels, threaten to eliminate a plant or animal 
community, reduce the number or restrict the range of a rare or 
endangered plant or animal or eliminate important examples of the 
major periods of California history or prehistory? 

 
 

 

 
 

 

 
 

 

 

 
  

 
b)  Does the project have impacts that are individually limited, but 
cumulatively considerable?  (“Cumulatively considerable”  means 
th t th i t l ff t f j t id bl h
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that the incremental effects of a project are considerable when 
viewed in connection with the effects of past projects, the effects 
of other current projects, and the effects of probable future 
projects)? 
 
c)  Does the project have environmental effects which will cause 
substantial adverse effects on human beings, either directly or 
indirectly? 
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APPENDIX H 
BENEFIT / COST ANALYSIS: 
RATIONALE AND SUPPORTING CALCULATIONS 
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Appendix H. Table 1.  Economic Analysis Background Data 
    
Additional Reservoir Capacity 5,000acre-feet URS P-II RE Wall 
Firm Yield Factor 0.5(1/year) Factor @ current storage 
Additional Reservoir Firm Yield 2,500acre-feet/yr 
Estimated Construction Costs 5,835,000dollars URS P-II RE Wall 
Estimated Engineering Costs 875,250dollars 15% 
Estimated Land Acquisition Cost 1,200,000dollars 120 acres @ $10,000/acre 
Total Cost for Reservoir Expansion 7,910,250dollars  
Unit Cost of Additional Storage Capacity 3,164$/acre-ft/yr 
    
Treatment Plant Capacity (mgd) 19.04mgd From submission to DOHS 
Treatment Plant Capacity (acre-ft/year) 21,327acre-ft/yr  
Capital Cost of Treatment Plant 12,880,355dollars per WR 
Unit Cost of Treatment Capacity 603.93$/acre-ft/yr 
    
Pumping Plant Capacity (mgd) 25mgd Raw Water Pumping Station Predesign Report 
Pumping Plant Capacity (acre-ft/year) 28,003acre-ft/yr  
Capital Cost of Pumping Plant 2,395,000dollars per WR 
Unit Cost of Raw Water Pumping Capacity 85.53$/acre-ft/yr 
    
Total Unit Capital Cost of Capacity 3,853.56$/acre-ft/yr 
    
Incremental Cost of Treatment (energy & 
chemicals) 33.39$/acre-ft per RT 11/20/02 
    
Average Cost Per Leak Repair 522 $/leak per JP 11/20/02 
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Table 1: Project Performance   

Phase 1    
Water Conservation Projects    
     
Total Water Savings (AF)(1) 7,388
(1)  During Project Life, from Table 6   
 
Table 1: Project 
Performance     

Phase 2     
Water Conservation Projects     
      
Total Water Savings (AF)(1) 5,177
(1)  During Project Life, from Table 6   
 
Table 1: Project 
Performance     

Phase 3     
Water Conservation Projects     
      
Total Water Savings (AF)(1) 9,815
(1)  During Project Life, from Table 6   



APP H-13 

 
Table 2: Capital Costs 
Phase 1 
Water Conservation Projects 
            
            
  Capital Cost Category Cost Contingency  Subtotal 
      Percent $   
  (a) (b) (c) (d) (e) 
        (bxc) (b+d) 
(a) Land Purchase/Easement 21,120 0 0 21,120
(b) Planning/design/Engineering 20,615 0 0 20,615
(c) Materials/Installation 279,355 0.1 27,935 307,290
(d) Structures 0 0 0 0
(e) Equipment Purchases/rentals 102,951 0.02 2,059 105,010
(f) Environmental Mitigation/Enhancement 0 0 0 0
(g) Construction Administration/Overhead 8,246 0 0 8,246
(h) Project Legal/License Fees 0 0 0 0
(i) Other 0 0 0 0

            

(j) Total (1) (a + ... + i)       462,281
            
  (1)  Costs must match Project Budget prepared in Section A-3.     
 
Table 2: Capital Costs 
Phase 2 
Water Conservation Projects 
            
            
  Capital Cost Category Cost Contingency  Subtotal 
      Percent $   
  (a) (b) (c) (d) (e) 
        (bxc) (b+d) 
(a) Land Purchase/Easement 17,820 0 0 17,820
(b) Planning/design/Engineering 15,514 0 0 15,514
(c) Materials/Installation 208,462 0.1 20,846 229,308
(d) Structures 0 0 0 0
(e) Equipment Purchases/rentals 79,379 0.02 1,588 80,966
(f) Environmental Mitigation/Enhancement 0 0 0 0
(g) Construction Administration/Overhead 6,205 0 0 6,205
(h) Project Legal/License Fees 0 0 0 0
(i) Other 0 0 0 0

            

(j) Total (1) (a + ... + i)       349,814
            
  (1)  Costs must match Project Budget prepared in Section A-3.     
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Table 2: Capital Costs 
Phase 3 
Water Conservation Projects 
            
            
  Capital Cost Category Cost Contingency  Subtotal 
      Percent $   
  (a) (b) (c) (d) (e) 
        (bxc) (b+d) 
(a) Land Purchase/Easement 29,040 0 0 29,040
(b) Planning/design/Engineering 29,397 0 0 29,397
(c) Materials/Installation 392,326 0.1 39,233 431,559
(d) Structures 0 0 0 0
(e) Equipment Purchases/rentals 153,323 0.02 3,066 156,389
(f) Environmental Mitigation/Enhancement 0 0 0 0
(g) Construction Administration/Overhead 11,759 0 0 11,759
(h) Project Legal/License Fees 0 0 0 0
(i) Other 0 0 0 0

            

(j) Total (1) (a + ... + i)       658,144
            
  (1)  Costs must match Project Budget prepared in Section A-3.     
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Table 6: Project Benefits (Long Form)
Phase 1

Water Conservation Projects

Year Water Discount Water Total
Conservation Factor Supply Discounted

Savings (6.0%) Benefits(1) Benefits
(a) (b) (c) (d) (e)

(cxd)

0 0 1.000 0 0
1 61 0.943 235,686 222,252
2 64 0.890 11,784 10,488
3 67 0.840 12,374 10,394
4 71 0.792 12,992 10,290
5 74 0.747 13,642 10,190
6 78 0.705 14,324 10,098
7 82 0.665 15,040 10,002
8 86 0.627 15,792 9,902
9 90 0.592 16,582 9,816
10 95 0.558 17,411 9,715
11 100 0.527 18,281 9,634
12 105 0.497 19,195 9,540
13 110 0.469 20,155 9,453
14 115 0.442 21,163 9,354
15 121 0.417 22,221 9,266
16 127 0.394 23,332 9,193
17 134 0.371 24,499 9,089
18 140 0.350 25,724 9,003
19 147 0.331 27,010 8,940
20 155 0.312 28,360 8,848
21 162 0.294 29,778 8,755
22 170 0.278 31,267 8,692
23 179 0.262 32,831 8,602
24 188 0.247 34,472 8,515
25 197 0.233 36,196 8,434
26 207 0.220 38,006 8,361
27 217 0.207 39,906 8,261
28 228 0.196 41,901 8,213
29 240 0.185 43,996 8,139
30 252 0.174 46,196 8,038
31 264 0.164 48,506 7,955
32 278 0.155 50,931 7,894
33 291 0.146 53,478 7,808
34 306 0.138 56,152 7,749
35 321 0.130 58,959 7,665
36 337 0.123 61,907 7,615
37 354 0.116 65,003 7,540
38 372 0.109 68,253 7,440
39 391 0.103 71,665 7,382
40 410 0.097 75,249 7,299

TOTAL 7,388 1,580,219 565,824
(1)  Total avoided costs, alternative costs or revenue benefits.
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Table 6a: Project Benefits
Phase 1

Water Conservation Projects

Year Water Discount Water Avoided Total Total
Conservation Factor Supply O&M Benefit Discounted

Savings (6.0%) Benefits(1) Costs Benefits
(a) (b) (c) (d) (e) (f) (g)

(d+e) (cxf)

0 0 1.000 0 0 0 0
1 61 0.943 235,686 7,406 243,092 229,236
2 64 0.890 11,784 7,776 19,560 17,409
3 67 0.840 12,374 8,165 20,538 17,252
4 71 0.792 12,992 8,573 21,565 17,080
5 74 0.747 13,642 9,002 22,644 16,915
6 78 0.705 14,324 9,452 23,776 16,762
7 82 0.665 15,040 9,924 24,964 16,601
8 86 0.627 15,792 10,421 26,213 16,435
9 90 0.592 16,582 10,942 27,523 16,294
10 95 0.558 17,411 11,489 28,899 16,126
11 100 0.527 18,281 12,063 30,344 15,992
12 105 0.497 19,195 12,666 31,862 15,835
13 110 0.469 20,155 13,300 33,455 15,690
14 115 0.442 21,163 13,965 35,128 15,526
15 121 0.417 22,221 14,663 36,884 15,381
16 127 0.394 23,332 15,396 38,728 15,259
17 134 0.371 24,499 16,166 40,664 15,087
18 140 0.350 25,724 16,974 42,698 14,944
19 147 0.331 27,010 17,823 44,833 14,840
20 155 0.312 28,360 18,714 47,074 14,687
21 162 0.294 29,778 19,650 49,428 14,532
22 170 0.278 31,267 20,632 51,899 14,428
23 179 0.262 32,831 21,664 54,494 14,278
24 188 0.247 34,472 22,747 57,219 14,133
25 197 0.233 36,196 23,884 60,080 13,999
26 207 0.220 38,006 25,078 63,084 13,878
27 217 0.207 39,906 26,332 66,238 13,711
28 228 0.196 41,901 27,649 69,550 13,632
29 240 0.185 43,996 29,031 73,028 13,510
30 252 0.174 46,196 30,483 76,679 13,342
31 264 0.164 48,506 32,007 80,513 13,204
32 278 0.155 50,931 33,607 84,539 13,103
33 291 0.146 53,478 35,288 88,765 12,960
34 306 0.138 56,152 37,052 93,204 12,862
35 321 0.130 58,959 38,905 97,864 12,722
36 337 0.123 61,907 40,850 102,757 12,639
37 354 0.116 65,003 42,892 107,895 12,516
38 372 0.109 68,253 45,037 113,290 12,349
39 391 0.103 71,665 47,289 118,954 12,252
40 410 0.097 75,249 49,653 124,902 12,115

TOTAL 7,388 1,580,219 894,608 2,474,827 799,516
(1)  Total avoided costs, alternative costs or revenue benefits.

(Including Benefit from Avoided O&M Costs)
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Table 6: Project Benefits (Long Form)
Phase 2

Water Conservation Projects

Year Water Discount Water Total
Conservation Factor Supply Discounted

Savings (6.0%) Benefits(1) Benefits
(a) (b) (c) (d) (e)

(cxd)

0 0 1.000 0 0
1 43 0.943 165,153 155,739
2 45 0.890 8,258 7,349
3 47 0.840 8,671 7,283
4 50 0.792 9,104 7,210
5 52 0.747 9,559 7,141
6 55 0.705 10,037 7,076
7 57 0.665 10,539 7,008
8 60 0.627 11,066 6,938
9 63 0.592 11,619 6,879
10 66 0.558 12,200 6,808
11 70 0.527 12,810 6,751
12 73 0.497 13,451 6,685
13 77 0.469 14,123 6,624
14 81 0.442 14,830 6,555
15 85 0.417 15,571 6,493
16 89 0.394 16,350 6,442
17 94 0.371 17,167 6,369
18 98 0.350 18,025 6,309
19 103 0.331 18,927 6,265
20 108 0.312 19,873 6,200
21 114 0.294 20,867 6,135
22 119 0.278 21,910 6,091
23 125 0.262 23,005 6,027
24 132 0.247 24,156 5,966
25 138 0.233 25,363 5,910
26 145 0.220 26,632 5,859
27 152 0.207 27,963 5,788
28 160 0.196 29,361 5,755
29 168 0.185 30,829 5,703
30 176 0.174 32,371 5,633
31 185 0.164 33,990 5,574
32 194 0.155 35,689 5,532
33 204 0.146 37,473 5,471
34 214 0.138 39,347 5,430
35 225 0.130 41,314 5,371
36 236 0.123 43,380 5,336
37 248 0.116 45,549 5,284
38 261 0.109 47,827 5,213
39 274 0.103 50,218 5,172
40 287 0.097 52,729 5,115

TOTAL 5,177 1,107,307 396,490
(1)  Total avoided costs, alternative costs or revenue benefits.
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Table 6a: Project Benefits
Phase 2

Water Conservation Projects

Year Water Discount Water Avoided Total Total
Conservation Factor Supply O&M Benefit Discounted

Savings (6.0%) Benefits(1) Costs Benefits
(a) (b) (c) (d) (e) (f) (g)

(d+e) (cxf)

0 0 1.000 0 0 0 0
1 43 0.943 165,153 5,189 170,342 160,632
2 45 0.890 8,258 5,449 13,706 12,199
3 47 0.840 8,671 5,721 14,392 12,089
4 50 0.792 9,104 6,007 15,111 11,968
5 52 0.747 9,559 6,308 15,867 11,853
6 55 0.705 10,037 6,623 16,660 11,746
7 57 0.665 10,539 6,954 17,493 11,633
8 60 0.627 11,066 7,302 18,368 11,517
9 63 0.592 11,619 7,667 19,286 11,418
10 66 0.558 12,200 8,050 20,251 11,300
11 70 0.527 12,810 8,453 21,263 11,206
12 73 0.497 13,451 8,876 22,326 11,096
13 77 0.469 14,123 9,319 23,443 10,995
14 81 0.442 14,830 9,785 24,615 10,880
15 85 0.417 15,571 10,275 25,846 10,778
16 89 0.394 16,350 10,788 27,138 10,692
17 94 0.371 17,167 11,328 28,495 10,572
18 98 0.350 18,025 11,894 29,920 10,472
19 103 0.331 18,927 12,489 31,416 10,399
20 108 0.312 19,873 13,113 32,986 10,292
21 114 0.294 20,867 13,769 34,636 10,183
22 119 0.278 21,910 14,457 36,367 10,110
23 125 0.262 23,005 15,180 38,186 10,005
24 132 0.247 24,156 15,939 40,095 9,903
25 138 0.233 25,363 16,736 42,100 9,809
26 145 0.220 26,632 17,573 44,205 9,725
27 152 0.207 27,963 18,452 46,415 9,608
28 160 0.196 29,361 19,374 48,736 9,552
29 168 0.185 30,829 20,343 51,173 9,467
30 176 0.174 32,371 21,360 53,731 9,349
31 185 0.164 33,990 22,428 56,418 9,253
32 194 0.155 35,689 23,550 59,239 9,182
33 204 0.146 37,473 24,727 62,201 9,081
34 214 0.138 39,347 25,964 65,311 9,013
35 225 0.130 41,314 27,262 68,576 8,915
36 236 0.123 43,380 28,625 72,005 8,857
37 248 0.116 45,549 30,056 75,605 8,770
38 261 0.109 47,827 31,559 79,386 8,653
39 274 0.103 50,218 33,137 83,355 8,586
40 287 0.097 52,729 34,794 87,523 8,490

TOTAL 5,177 1,107,307 626,878 1,734,185 560,245
(1)  Total avoided costs, alternative costs or revenue benefits.

(Including Benefit from Avoided O&M Costs)
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Table 6: Project Benefits (Long Form)
Phase 3

Water Conservation Projects

Year Water Discount Water Total
Conservation Factor Supply Discounted

Savings (6.0%) Benefits(1) Benefits
(a) (b) (c) (d) (e)

(cxd)

0 0 1.000 0 0
1 81 0.943 313,102 295,255
2 85 0.890 15,655 13,933
3 90 0.840 16,438 13,808
4 94 0.792 17,260 13,670
5 99 0.747 18,123 13,538
6 104 0.705 19,029 13,415
7 109 0.665 19,980 13,287
8 114 0.627 20,979 13,154
9 120 0.592 22,028 13,041
10 126 0.558 23,130 12,906
11 132 0.527 24,286 12,799
12 139 0.497 25,500 12,674
13 146 0.469 26,776 12,558
14 153 0.442 28,114 12,427
15 161 0.417 29,520 12,310
16 169 0.394 30,996 12,212
17 177 0.371 32,546 12,074
18 186 0.350 34,173 11,961
19 196 0.331 35,882 11,877
20 205 0.312 37,676 11,755
21 216 0.294 39,560 11,631
22 226 0.278 41,538 11,547
23 238 0.262 43,614 11,427
24 250 0.247 45,795 11,311
25 262 0.233 48,085 11,204
26 275 0.220 50,489 11,108
27 289 0.207 53,014 10,974
28 303 0.196 55,664 10,910
29 319 0.185 58,448 10,813
30 334 0.174 61,370 10,678
31 351 0.164 64,438 10,568
32 369 0.155 67,660 10,487
33 387 0.146 71,043 10,372
34 407 0.138 74,596 10,294
35 427 0.130 78,325 10,182
36 448 0.123 82,242 10,116
37 471 0.116 86,354 10,017
38 494 0.109 90,671 9,883
39 519 0.103 95,205 9,806
40 545 0.097 99,965 9,697

TOTAL 9,815 2,099,269 751,678
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Table 6a: Project Benefits
Phase 3

Water Conservation Projects

Year Water Discount Water Avoided Total Total
Conservation Factor Supply O&M Benefit Discounted

Savings (6.0%) Benefits(1) Costs Benefits
(a) (b) (c) (d) (e) (f) (g)

(d+e) (cxf)

0 0 1.000 0 0 0 0
1 81 0.943 313,102 9,838 322,940 304,532
2 85 0.890 15,655 10,330 25,985 23,127
3 90 0.840 16,438 10,847 27,284 22,919
4 94 0.792 17,260 11,389 28,649 22,690
5 99 0.747 18,123 11,958 30,081 22,471
6 104 0.705 19,029 12,556 31,585 22,268
7 109 0.665 19,980 13,184 33,164 22,054
8 114 0.627 20,979 13,843 34,823 21,834
9 120 0.592 22,028 14,536 36,564 21,646
10 126 0.558 23,130 15,262 38,392 21,423
11 132 0.527 24,286 16,025 40,312 21,244
12 139 0.497 25,500 16,827 42,327 21,037
13 146 0.469 26,776 17,668 44,444 20,844
14 153 0.442 28,114 18,551 46,666 20,626
15 161 0.417 29,520 19,479 48,999 20,433
16 169 0.394 30,996 20,453 51,449 20,271
17 177 0.371 32,546 21,476 54,021 20,042
18 186 0.350 34,173 22,549 56,723 19,853
19 196 0.331 35,882 23,677 59,559 19,714
20 205 0.312 37,676 24,861 62,537 19,511
21 216 0.294 39,560 26,104 65,663 19,305
22 226 0.278 41,538 27,409 68,947 19,167
23 238 0.262 43,614 28,779 72,394 18,967
24 250 0.247 45,795 30,218 76,014 18,775
25 262 0.233 48,085 31,729 79,814 18,597
26 275 0.220 50,489 33,316 83,805 18,437
27 289 0.207 53,014 34,982 87,995 18,215
28 303 0.196 55,664 36,731 92,395 18,109
29 319 0.185 58,448 38,567 97,015 17,948
30 334 0.174 61,370 40,496 101,865 17,725
31 351 0.164 64,438 42,520 106,959 17,541
32 369 0.155 67,660 44,646 112,307 17,408
33 387 0.146 71,043 46,879 117,922 17,217
34 407 0.138 74,596 49,223 123,818 17,087
35 427 0.130 78,325 51,684 130,009 16,901
36 448 0.123 82,242 54,268 136,509 16,791
37 471 0.116 86,354 56,981 143,335 16,627
38 494 0.109 90,671 59,830 150,502 16,405
39 519 0.103 95,205 62,822 158,027 16,277
40 545 0.097 99,965 65,963 165,928 16,095

TOTAL 9,815 2,099,269 1,188,457 3,287,726 1,062,130
(1)  Total avoided costs, alternative costs or revenue benefits.

(Including Benefit from Avoided O&M Costs)
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Table 7:  Benefit/Cost Ratio
Phase 1

Water Conservation Projects
(Long Form)

Project Benefits ($)(1) 565,824

Project Costs ($)(2) 462,281

Benefit/Cost Ratio 1.22

(1)  From Table 6: Project Benefits (Long Form)
(2)  From Table 2: Project Costs (Short Form)

Table 7a:  Benefit/Cost Ratio
Phase 1

Water Conservation Projects
(Long Form)

Project Benefits ($)(1) 799,516

Project Costs ($)(2) 462,281

Benefit/Cost Ratio 1.73

(1)  From Table 6a: Project Benefits (Long Form)
(2)  From Table 2: Project Costs (Short Form)

(Including Benefit from Avoided O&M Costs)
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Table 7:  Benefit/Cost Ratio
Phase 2

Water Conservation Projects
(Long Form)

Project Benefits ($)(1) 396,490

Project Costs ($)(2) 349,814

Benefit/Cost Ratio 1.13

(1)  From Table 6: Project Benefits (Long Form)
(2)  From Table 2: Project Costs (Short Form)

Table 7a:  Benefit/Cost Ratio
Phase 2

Water Conservation Projects
(Long Form)

Project Benefits ($)(1) 560,245

Project Costs ($)(2) 349,814

Benefit/Cost Ratio 1.60

(1)  From Table 6a: Project Benefits (Long Form)
(2)  From Table 2: Project Costs (Short Form)

(Including Benefit from Avoided O&M Costs)
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Table 7:  Benefit/Cost Ratio
Phase 3

Water Conservation Projects
(Long Form)

Project Benefits ($)(1) 751,678

Project Costs ($)(2) 658,144

Benefit/Cost Ratio 1.14

(1)  From Table 6: Project Benefits (Long Form)
(2)  From Table 2: Project Costs (Short Form)

Table 7a:  Benefit/Cost Ratio
Phase 3

Water Conservation Projects
(Long Form)

Project Benefits ($)(1) 1,062,130

Project Costs ($)(2) 658,144

Benefit/Cost Ratio 1.61

(1)  From Table 6a: Project Benefits (Long Form)
(2)  From Table 2: Project Costs (Short Form)

(Including Benefit from Avoided O&M Costs)
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